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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a method for the typing of multiple Pneumococcal serotypes directly on clinical
samples. The method is based on realtime PCR ampilification of specific genomic regions by using identified combinations
of primer/probe sets.

BACKGROUND ART

[0002] At present, whatis known about pneumococcal serotype distribution in invasive infections or carriage, is based
mostly on cultural isolate typing [24].

[0003] Pneumococcal serogroup and serotype identification is currently performed by using large panels of expensive
antisera by capsular swelling reaction [9,10,13]. However, cross-reactions between serotypes can occur and some
strains are difficult to serotype or remain non-serotypable [11-14]. At present, capsule thickness is a serious problem in
serologic serotyping. Antisera cannot react correctly with capsular structures of certain pneumococcal serotypes such
as serotype 3. This problem can be overcome using the method of the present invention since DNA extraction and
amplification is not disturbed by capsule thickness. Serotyping of isolates by molecular methods such as multiplex
sequential PCR (MS-PCR) has been previously performed [2] and high sensitivity and excellent concordance with
standard cultural methods has been demonstrated [2].

[0004] However,itis wellknown that cultures may give false-negative results because of small sample volume, previous
antibiotic therapy, or unsatisfactory conditions of transport and storage which can impair the viability of pathogens. In
all the cases where culture growth is not obtained, serotyping cannot be performed neither with Quellung reaction nor
with molecular methods.

[0005] The authors of the present invention previously demonstrated that MS-PCR can be used directly on clinical
samples for Streptococcus Pneumoniae serotyping, thus giving results where cultural methods fail [3]. The method
disclosed in the application WO 2009/024844 used multiplex sequential PCR directly on clinical sample for the diagnosis
and serotyping of Streptococcus pneumoniae. The method has a sensitivity and specificity significantly higher than
standard cultural methods known, at that time, as the gold standard for microbiological diagnosis. The present invention
aims at further improving the diagnosis and serotyping of Streptococcus pneumoniae infections.

[0006] MS-PCR techniques can be further improved using realtime PCR. At present, among molecular methods,
realtime PCR has probably the best performance in terms of sensitivity, specificity and rapidity. The use of specific
procedures and primer/probes sets makes the test extremely specific and sensitive. Moreover, detection of amplification
products during the amplification step itself makes the test the most rapid in molecular biology. As for sensitivity, it has
been previously demonstrated in different research fields that realtime PCR sensitivity is higher than that of standard
PCR and evaluation on agarose gel [19]. In fact, realtime PCR has been used over a large spectrum of fields in biological
research [25-27]. In recent years, molecular techniques have been applied successfully to the identification of infectious
agents. The knowledge of DNA/RNA sequences of most bacteria allow to obtain an etiologic diagnosis and bacterial
serotyping [1,2] even where standard culture methods fail [3, 4]. The need for viable bacteria as well as technical expertise
requirements are serious drawbacks of the culture detection-system. In addiction, autolysis in culture media and antibiotic
therapy often performed on an outpatient basis at the beginning of febrile illnesses, make diagnosis and serotyping with
culture methods more difficult [4, 5].

[0007] Molecular methods, based on DNA detection, do not require viable bacteria so that bacterial detection can be
obtained even after starting antimicrobic treatment [4]. For this reason molecular methods have higher sensitivity in
reaching an etiologic diagnosis, greatly reduce the proportion of false-negative results and can be used as a better tools
to obtain an epidemiologic picture in different areas in the world.

[0008] Among the most common bacterial pathogens, Streptococcus Pneumoniae is considered the leading cause of
invasive bacterial infections both in children and in elderly people [6]. The organism causes at least 1.6 million deaths
each year and is responsible for several invasive infections [7].

[0009] Capsular polysaccharide helps to differentiate 91 distinct serotypes of Streptococcus Pneumoniae [8]. Pneu-
mococcal serotyping is currently performed by using capsular swelling (Quellung) reaction, considered the traditional
‘gold standard’, [9-10]. However, cross-reactions between serotypes can occur and some strains remain non-serotypable
[11-14]. At present, strains with a thick capsule such as serotype 3 cannot be easily typed because specific antisera are
prevented from reaching specific epitopes on the capsule itself. This problem can be overcome using molecular methods
since DNA extraction and amplification is not disturbed by capsule thickness.

[0010] Effective vaccines induce specific anti-capsular antibodies [15]. The available vaccine used in pediatric age
induces protection against 7 major serotypes and new vaccines against 10 or 13 serotypes will be available in the next
future. Individuating serotypes causing invasive infections is extremely important in order to understand pneumococcal
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epidemiology, plan correct programs of vaccination and evaluate the impact of the existing program. In particular, the
correct analysis of serotype distribution is extremely important for decision makers in public health services; in fact it
allows conscious decision on vaccine choice for the population in all countries of the world.

[0011] On the other hand, molecular typing is an important tool also in studies on pneumococcal carriage. At present,
individuation and typing of pneumococci in nasopharyngeal swabs is obtained by a single colony method [16-17]. Pres-
ently, using this method only a single serotype per patient can be found and multiple colonization, which is a very frequent
condition, cannot be detected [18]. Therefore, there is the need for a method of detection of S. pneumoniae serogroup
that has improved sensitivity in respect to current methods and that is cost effective.

[0012] The authors of the present invention have previously described that multiplex sequential PCR (MS-PCR) per-
formed directly on clinical samples for pneumococcal serotyping has a sensitivity significantly higher than that of culture
[3]. Even though the possibility of pneumococcal serotyping has been greatly improved by MS-PCR methods, serotyping
could be further optimized by the use of Realtime-PCR known, at present, as one of the most specific and sensitive
molecular method [19-20]. For this reason, the use and the combination of primers/probes obtained from specific genomic
regions of Streptococcus pneumoniae, the set up of precise procedures for amplification with RT-PCR and the direct
use of clinical samples has led to the identification of an innovative method compared to prior art.

DESCRIPTION OF THE INVENTION

[0013] The presentinvention relates to a method in which Realtime PCR is used, directly on clinical samples, for typing
multiple Pneumococcal serotypes, known to be the most frequent ones both in children and adults worldwide. The
presentinvention has an improved sensitivity compared to prior art methods for identifying and serotyping Streptococcus
Pneumoniae both in blood or otherwise body fluids and in nasopharyngeal swabs, as shown by examples described in
the following sections.

[0014] The present invention has several advantages: 1) it allows the serotyping of non-viable bacteria, therefore
samples which do not yield cultural growth can be serotyped; 2) it is more sensitive than multiplex sequential PCR
because it uses realtime PCR amplification instead of endpoint amplification and identification on agarose gels.
[0015] Moreover, the technique described in the present invention has also the highest specificity when compared to
methods already described in the state of the art:

1) when compared to multiplex sequential PCR, the use of specific and unique primers and probe sets allow the
unique identification of a single serotype.

2) Standard PCR techniques are lengthy including the time for completion of the amplification steps, and the time
for agarose gel electrophoresis; therefore the individuation of serotype is not possible in less than 4 hour. Moreover,
since the MS-PCR techniques include multiple steps, if the serotype is not individuated in the first step, additional
amplification/electrophoresis steps (3-4hours/each) may be needed rendering the whole method even more time
expensive.

3) Cultural detection of bacterial strains can be sometimes difficult. By contrast, the present method allows the
identification of a unique strain in DNA of isolates or bacterial DNA of clinical samples with no error.

3) the present method displays improved sensitivity in respect of molecular methods using RT-PCR based on
degenerate primers which do not show good sensitivity and may lead to ambiguous results, as demonstrated by
examples described in the following sections (28).

[0016] The presentinvention allows the use of clinical samples directly in Realtime PCR for Streptococcus Pneumoniae
serotyping. The sample taken from the human body may be any type of human biological tissue. Among these, blood,
pleuric liquid and cefalorachidian liquor (CSF) are preferred. In the cases wherein an organ pathology (meningitis,
pneumonia with pleuritis) is present, it is preferred that a sample be taken from the seat of infection (CSF or pleuric
liquid). When these are not available and for the unlocalised forms (sepsis, bacteriaemia), whole blood is preferred,
because the standard regulations for the sampling thereof and the displacement/freezing of the same are well known
and practiced in the art, with equipment also known to the skilled in the art.

[0017] A further advantage of the method according to the present invention is that a sample of a biological tissue
may be used, even if it has been sampled far away or however within a time interval greater than 1 day, while the
maximum time for using the samples by culture is within one hour. Samples taken even 8 days earlier are still usable
in the method according to the invention. The sample taken may optionally be frozen and defrosted at the time of analysis.
Thus, with a method of freezing and defrosting of the sample, the presence and/or the serogroup and/or the serotype
of a pathogen may be detected more than 8 days later and for an indefinite time. The only requirement of the method
according to the invention is that the nucleic acid of the prokaryote remain intact and extractable and have not hydrolised
or decomposed during the wait between the sampling and the beginning of the method.

[0018] The biological sample may be taken either in a test tube or absorbed as a spot on blotting paper, the blotting



10

15

20

25

30

35

40

45

50

55

EP 2 491 135 B1

paper sheets being similar to those normally used for the Guthri test at birth, for the screening of hypothyroidism and
phenylketonuria. An advantage of this method is that blood may be sampled also from a fingertip by capillary prick. Thus,
the sampling may be done also at the patient’s place of residence or in the doctor’s office, since no sampling of venous
blood is required. The sheet used for the spot (which is sterile prior to use), once used, must immediately be put away
in a plastic sachet in order to avoid contaminations by environment germs and subsequently sent to the laboratory
carrying out the test. In the contest of the method of the present invention, it is preferred to extract and use only DNA
because RNA is labile and not preservable for a long time. Any method for extracting DNA from a sample of biological
tissue known in the art may be used for the method of the invention. It is preferable to use a group of reagents or kits
for extracting DNA comprising K protease, such as e.g. the QIAmp DNA mini kit, by Qiagen, Hilden, Germany. The use
of K protease has shown, in comparative studies, a greater capability of retrieving bacterial DNA and said capability
results in a greater sensitivity of the test.

[0019] The molecular method subject of the present invention can easily be used on stored biological samples, with
no limitation of time. Therefore the method is suitable both for prospective and retrospective analysis allowing to give a
complete epidemiological picture of invasive pneumococcal disease.

[0020] In the following section it is described how the presence of Streptococcus Pneumoniae DNA in biological
samples and isolates can be evaluated by molecular methods subject of the present invention, preferably using primers
and probes with at least one Real-Time Polymerase Chain Reaction (RT) or by methods previously described (MS-
PCR). In a preferred embodiment, Primers and probes are designed based on CpsA gene (pneumococcal capsular
polysaccharide synthesis gene, for serotype 1 the design was based on previously published Cps gene locus of SEQ
ID. no. 64, Fig. 3). The example described in the section below shows the improvement obtained by the methods subject
of the present invention when compared to methods previously described (MS-PCR).

[0021] Nonetheless, when a positive result is obtained in samples considered negative by other methods, such as
MS-PCR or culture, it might be speculated that this is due to poor specificity of RT-PCR rather than to improved sensitivity.
However amplification in RT-PCR at the same time of two different targets from two unrelated genes of Streptococcus
pneumoniae, lytA (known to be extremely sensitive and specific) [21] and CpsA confirms the sample positivity. Realtime
PCR in pneumococcal serotyping offers additional chances also in the analysis of pharyngeal carrying. The method
subject of the present invention being more sensitive than previously known methods, demonstrate multiple colonization
can be found with a frequency that is higher than previously thought with methods known in the art [34].

[0022] This aspect has important implications in the study of pneumococcal carriage and serotype replacement. Ac-
tually, in carriage studies performed with culture the single colony method is commonly used to determine the serotype
by the Quellung reaction. When colonies of multiple morphologies are present, selection by morphology adds some
information, but nevertheless both methods underestimate the true rate of multiple carriage [16-18]. Actually, based on
the single-colony cultural method, a single serotype per patient can be found and multiple colonization, which is a very
frequent condition cannot be revealed [16]. when we are interested in finding all circulating serotypes or when we want
to draw conclusions on limited phenomena as initial serotype replacement could be, individuating multiple colonization
is mandatory and therefore molecular methods should be used.

[0023] RT-PCRis a technique known in the art. Reaction amplification is signalled and, possibly, quantified by use of
a fluorescent probe which generates a signal simultaneously with the amplification reaction The nucleic acid sequences
resulting from the RT-PCR reaction are DNA sequences. The RT-PCR reaction may be carried out with any equipment
or reagent known in the art. In a preferred embodiment of said aspect of the invention wherein the presence or absence
of at least a pathogen is detected, use is made of primer and hydrolysis probe sequences, among which, e.g., the
TaqMan probes may be used in a PCR amplification cycle reaction known as TagMan reaction. Said TagMan probe
sequence is a fluorescent probe bonded by means of a nucleic acid sequence to a quencher. The nucleic acid sequence
is DNA. The TagMan probe sequence is hydrolised thanks to the polymerisation of Tag-polymerase (through the action
of 3-5’ exonuclease of Taq polymerase). As a consequence, the fluorescent hydrolisis probe or TagMan probe, without
interferences from the quencher, emits fluorescence to signal that polymerization has occurred. TagMan primers and
probes used in the present invention may be built according to methods known in the art to build DNA sequences and
methods to bind probes or quenchers thereto. In said aspect of the invention, the RT-PCR reaction may detect the
presence of one or more sequences, and consequently, if the reagents are adequately selected, one or more pathogen
serotypes at the same time. An advantage of the use of said aspect of the invention, which is the RT-PCR to detect the
presence of one or more different sequences, is a reduction of times and/or costs to detect whether and which pathogen
serotypes is present in the sample. RT-PCR enables the discrimination among said serotypes with the help of one ore
more primer couples (the couple being forward primer and reverse primer for a specific sequence), designed to amplify
genes or specific sequences. With the presence of a TagMan probe, the amplification signals the presence in the sample
of extracted nucleic acid. If every nucleic acid sequence is uniquely specific for a single pathogen among those mentioned
above, the RT-PCR enables the signalling of their presence.

[0024] Itis therefore an object of the invention a method for detecting a specific serotype of S. pneumoniae in a sample,
comprising the following steps:
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a) extracting S. pneumoniae DNA from the sample;

b) incubating the extracted DNA under conditions such as to enable the amplification of at least one serotype specific
target region comprised in the Cps gene cluster locus of S. pneumoniae by real-time PCR using at least SEQ ID
NO. 4 and SEQ ID NO. 5 as forward and reverse primers and at least SEQ ID NO. 6 as probe sequence for serotype
3 if present in the sample, and

c) detecting and identifying the amplified product. Preferably, the step b) of the method according to the invention
enables the amplification of at least one further serotype specific target region comprised in the Cps gene cluster
locus of S. pneumoniae,

selected from the group of:

- SEQID No. 98 for serotype 1;

- SEQID No. 100 for serotype 4;

- SEQID No. 101 for serotype 5;

- SEQID No. 102 for serotype 6A/B;

- SEQID No. 103 for serotype 7A/F;

- SEQID No. 104 for serotype 8;

- SEQID No. 105 for serotype 9V/A;

- SEQID No. 106 for serotype 10A/B;
- SEQ D No. 107 for serotype 12A/B/F;
- SEQ D No. 108 for serotype 14;

- SEQID No. 109 for serotype 15;

- SEQID No. 110 for serotype 18B/C;
- SEQID No. 111 for serotype 19 B/F;
- SEQID No. 112 for serotype 19A;

- SEQID No. 113 for serotype 20;

- SEQID No. 114 for serotype 22F/A;
- SEQID No. 115 for serotype 23F;

- SEQID No. 116 for serotype 33 A/F ;
- SEQID No. 117 for serotype 35B ;

- SEQID No. 118 for serotype 38 ;

- SEQID No. 119 for serotype 16F ;

- SEQID No. 120 for serotype 7B/7F ;
- SEQID No. 121 for serotype 35F (47F) ;
- SEQID No. 122 for serotype 17F ;

- SEQID No. 123 for serotype 23B ;

- SEQID No. 124 for serotype 23A ;

- SEQ D No. 125 for serotype 29 ;

- SEQ D No. 126 for serotype 2 ;

- SEQID No. 127 for serotype 11 ;

- SEQID No. 128 for serotype 21 ;

or
SEQ ID No. 129 for serotype 24A/24F.

[0025] In the present invention the sample may be a biological sample, in particular obtained from a subject, it may
also be an agricultural, soil, water or any sample.

[0026] Preferably the steps of amplification and detection occur by RT-PCR.

[0027] Itis a further object of the invention a kit for amplifying and detecting at least one serotype specific target region
comprised in the Cps gene cluster locus of S. pneumoniae as indicated above comprising:

- atleast one set of primer oligonucleotides and at least one probe oligonucleotide able to specifically amplify and
detect at least one target region indicated above wherein said primer oligonucleotides are at least SEQ ID NO. 4
and SEQ ID NO. 5 as forward and reverse primers and said probe is at least SEQ ID NO. 6 as probe sequence for
serotype 3, and

- apositive control.

[0028] The set of primers for the positive control amplification may be obtained from IytA gene and may be selected
among the set of SEQ ID 1 and SEQID 2, or SEQ ID 7 and SEQ ID 8.
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[0029] In a preferred embodiment the further set of primer oligonucleotides and the further probe oligonucleotide are
selected from the group of:

- SEQID NO. 1 and 2 as forward and reverse primers and SEQ ID NO. 3 as probe sequence for serotype 1;

- SEQID NO. 7 and 8 as forward and reverse primers and SEQ NO. 9 as probe sequence for serotype 4;

- SEQID NO. 10 and 11 as forward and reverse primers and SEQ NO. 12 as probe sequence for serotype 5;

- SEQID NO. 13 and 14 as forward and reverse primers and SEQ ID NO. 15 as probe sequence for serotype 6A/B;

- SEQID NO. 16 and 17 as forward and reverse primers and SEQ NO. 18 as probe sequence for serotype 7F;

- SEQID NO. 19 and 20 as forward and reverse primers and SEQ ID NO. 21 as probe sequence for serotype 8;

- SEQID NO. 22 and 23 as forward and reverse primers and SEQ NO. 24 as probe sequence for serotype 9V/A;

- SEQID NO. 25 and 26 as forward and reverse primers and SEQ NO. 27 as probe sequence for serotype |IOAF;

- SEQID NO. 28 and 29 as forward and reverse primers and SEQ NO. 30 as probe sequence for serotype 12ABF;

- SEQID NO. 31 and 32 as forward and reverse primers and SEQ NO. 33 as probe sequence for serotype 14;

- SEQID NO. 34 and 35 as forward and reverse primers and SEQ NO. 36 as probe sequence for serotype 15;

- SEQID NO. 37 and 38 as forward and reverse primers and SEQ NO. 39 as probe sequence for serotype 18B/C;

- SEQID NO. 40 and 41 as forward and reverse primers and SEQ NO. 42 as probe sequence for serotype 19A;

- SEQID NO. 43 and 44 as forward and reverse primers and SEQ NO. 45 as probe sequence for serotype 19 B/F;

- SEQID NO. 46 and 47 as forward and reverse primers and SEQ NO. 48 as probe sequence for serotype 20;

- SEQID NO. 49 and 50 as forward and reverse primers and SEQ NO. 51 as probe sequence for serotype 22F/A;

- SEQID NO. 52 and 53 as forward and reverse primers and SEQ ID NO. 54 as probe sequence for serotype 23F;

- SEQID NO. 55 and 56 as forward and reverse primers and SEQ ID NO. 57 as probe sequence for serotype 33 A/F;

- SEQID NO. 58 and 59 as forward and reverse primers and SEQ ID NO. 60 as probe sequence for serotype 35B;

- SEQID NO. 61 and 62 as forward and reverse primers and SEQ ID NO. 63 as probe sequence for serotype 38;

- SEQID NO. 65 and 66 as forward and reverse primers and SEQ ID NO. 67 as probe sequence for serotype 16F;

- SEQID NO. 68 and 69 as forward and reverse primers and SEQ ID NO. 70 as probe sequence for serotype 7B/7C;

- SEQIDNO.71and 72 asforward and reverse primers and SEQ ID NO. 73 as probe sequence for serotype 35F (47F);

- SEQID NO. 74 and 75 as forward and reverse primers and SEQ ID NO. 76 as probe sequence for serotype 17F;

- SEQID NO. 77 and 78 as forward and reverse primers and SEQ ID NO. 79 as probe sequence for serotype 23B;

- SEQID NO. 80 and 81 as forward and reverse primers and SEQ ID NO. 82 as probe sequence for serotype 23A;

- SEQID NO. 83 and 84 as forward and reverse primer for serotype 29 and SEQ ID NO. 85 as probe sequence for
serotype 29;

- SEQID NO. 86 and 87 as forward and reverse primers and SEQ ID NO. 88 as probe sequence for serotype 2;

- SEQID NO. 89 and 90 as forward and reverse primers and SEQ ID NO. 91 as probe sequence for serotype 11;

- SEQID NO. 92 and 93 as forward and reverse primers and SEQ ID NO. 94 as probe sequence for serotype 21;

- SEQID NO. 95 and 96 as forward and reverse primers and SEQ ID NO. 97 as probe sequence for serotype 24A/24F.

[0030] In a still preferred embodiment the further set of primer oligonucleotides and the further probe oligonucleotide
are selected from the group of:

- SEQID NO. 1 and 2 as forward and reverse primers and SEQ ID NO. 3 as probe sequence for serotype 1;

- SEQID NO. 7 and 8 as forward and reverse primers and SEQ NO. 9 as probe sequence for serotype 4;

- SEQID NO. 10 and 11 as forward and reverse primers and SEQ NO. 12 as probe sequence for serotype 5;

- SEQID NO. 13 and 14 as forward and reverse primers and SEQ NO. 15 as probe sequence for serotype 6A/B;

- SEQID NO. 16 and 17 as forward and reverse primers and SEQ NO. 18 as probe sequence for serotype 7F;

- SEQID NO. 19 and 20 as forward and reverse primers and SEQ NO. 21 as probe sequence for serotype 8;

- SEQID NO. 22 and 23 as forward and reverse primers and SEQ NO. 24 as probe sequence for serotype 9V/A;

- SEQID NO. 31 and 32 as forward and reverse primers and SEQ NO. 33 as probe sequence for serotype 14;

- SEQID NO. 34 and 35 as forward and reverse primers and SEQ NO. 36 as probe sequence for serotype 15;

- SEQID NO. 37 and 38 as forward and reverse primers and SEQ ID NO. 39 as probe sequence for serotype 18B/C;
- SEQID NO. 40 and 41 as forward and reverse primers and SEQ NO. 42 as probe sequence for serotype 19A;

- SEQID NO. 43 and 44 as forward and reverse primers and SEQ NO. 45 as probe sequence for serotype 19 B/F;
- SEQID NO. 49 and 50 as forward and reverse primers and SEQ NO. 51 as probe sequence for serotype 22F/A;
- SEQID NO. 52 and 53 as forward and reverse primers and SEQ NO. 54 as probe sequence for serotype 23F.

[0031] In a yet preferred embodiment the set of primer oligonucleotides and the probe oligonucleotides for different
serotypes are grouped in one or more reaction environments.

[0032] In a preferred embodiment of said aspect of the invention, the nucleic acid sequences are DNA because RNA
is labile and does not keep for a long time and Taq DNA polymerase works better with DNA. In a more preferred
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embodiment, DNA sequences are genes or specific sequences of the serotypes. Still more preferably said genes or
specific sequences of the serotypes are from CpsA gene.

[0033] Preferably, primeroligonucleotides are grouped in a plurality of reaction environments. Each group may contain
2 primer/probe sets. Any combination of primer/probe sets specific for different serotypes is accepted.

[0034] The RT-PCR reaction is carried out for n amplification cycles, preferably more than 40, even more preferably
from 43 to 45 cycles, even more preferably 45 cycles. The reliability of the diagnostic outcome from this aspect of the
invention is improved based on the number of RT-PCR cycles and 45 is the best value. An amplification of more than
45 cycles does not improve the reliability of the diagnostic outcome. The diagnostic outcome is compared with the
threshold cycle (CT). The CT is the cycle wherein the fluorescence signals emitted are neatly measurable and statistically
valid relative to the background noise. If at CT a significantly higher fluorescence and statistically meaningful is found,
there may be determined, based on the frequency of the fluorescence emitted and on how the TagMan fluorescent
probes have been prepared in the TagMan probes, which sequence, and therefore which serotype, is present in the
sample and which is not. If no spontaneous fluorescence (i.e. different from the background noise) is measured, one
may infer that the sequences specific for the serotype are not present in the DNA extracted from the sample taken.
[0035] According to said aspect of the invention, if the presence of said genes at the end of said RT-PCR reaction is
detected or not detected, it may be concluded that said serotype is or is not present in the sample taken from the host.
Embodiments of said aspect of the invention are reported in even greater detail in the example. An advantage of the
present method over the methods of the known art is that it allows the use of nucleic acid, preferably DNA extracted
from a sample of biological tissue.

[0036] The invention will be now illustrated by the following non limiting examples, figures and tables.

EXAMPLES
Streptococcus Pneumoniae isolates

[0037] Eight bacterial strains of Streptococcus Pneumoniae were obtained from ATCC (respectively ATCC 6301 for
1, ATCC 6304 for 4, ATCC 6305 for 5, ATCC 10357 for 19A, ATCC 6323 for 23F, ATCC 6326 for 6B, ATCC 10368 for
9V, ATCC BAA-659 for 6A). 38 well characterized S.pneumoniae isolates from eighteen serotypes (1, 3, 4, 5, 6A, 6B,
7F, 8, 9V, 12F, 14, 15B/C, 18C, 19A, 19F, 22F, 23F,35B) which had been isolated from blood or CSF or throat swab
samples and stored in germ bank at the Microbiology Laboratory of the Anna Meyer Children Hospital were used for
molecular serotyping.

Biological samples

[0038] Sixty-nine biological samples (27 blood samples, 4 cerebrospinal fluid (CSF) samples, 4 pleural fluids and 34
pharyngeal swabs), found positive for Streptococcus Pneumoniae by Realtime PCR on IytA gene as previously described
[3] and obtained from children with a clinical suspicion of invasive pneumococcal infection were tested for CpsA by
standard PCR and agarose gel electrophoresis as described in following paragraphs; samples positive for both /ytA and
CpsA were included in serotyping analyses both by multiplex-sequential PCR (MS-PCR) and Realtime-PCR.

Bacterial DNA extraction

[0039] Bacterial genomic DNA was extracted from bacterial strains or biological samples using QIAmp DNeasy Blood
&Tissuekit (Qiagen, Hilden, Germany) with protocol for blood and body fluids, according to the manufacturer’s instructions
for extraction of a 200 L sample.

Molecular diagnosis di Streptococcus pneumoniae

[0040] The presence of Streptococcus Pneumoniae DNA inbiological samples and isolates was evaluated by molecular
methods as previously described [3]. Briefly, primers and probes within the autolysin gene IytA [21] were used for RT
amplification at a final concentration of 300 nM for primers, and 50 nM for JOE-labeled probes. The cycle threshold (Cy)
value is the PCR cycle number (out of 45) at which the measured fluorescent signal exceeds a calculated background
threshold identifying amplification of the target sequence. If no increase in fluorescent signal is observed after 45 cycles,
the sample is assumed to be negative. The presence of Streptococcus Pneumoniae was furtherly confirmed by the
amplification of CpsA gene in multiplex sequential PCR as previously described [3-4] and briefly described in the next
paragraph.
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PCR serotyping by Multiplex sequential PCR and standard cultural methods

[0041] Molecular serotyping by sequential multiplex PCR was performed both on bacterial isolates and directly on
clinical samples. All the RT-PCR positive samples were included in the analysis.

[0042] Briefly, thirty-one primer couples [3] were grouped into nine multiplex reactions. CpsA (pneumococcal capsular
polysaccharide synthesis gene) primers were included in all the reaction mix as a confirmatory test [3, 22]. Amplification
was performed in a Perkin-Elmer GeneAmp PCR system 2720 (Applied Biosystems, Foster City, CA, USA) under the
following conditions: 95°C for 15 minutes followed by 35 amplification cycles of 94°C for 30 seconds, 54°C for 90 seconds,
and 72°C for 60 seconds. A final hold was performed at 72°C for 10 minutes. The PCR products were analyzed by gel
electrophoresis on 2% NuSieve agarose gels (Cambrex Bio Science, Inc., Rockland, ME) in 1x TAE buffer.

[0043] Cultural serotyping was performed using specific pneumococcal antisera on bacterial isolates (Biogenetics Srl,
Padova, Italy) following manufacturer instructions.

PCR serotyping by Realtime PCR

[0044] Primers and probes (Tables 1 and 2 and Fig. 4) were designed using the ABI Primer Express Software Package.
For serotype 1 the design was based on previously published Cps gene locus of SEQ ID. no. 64 (Fig. 3).
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[0045] Fig. 4 shows a list of amplified regions, specific primers and probe for each serotype of S. pneumoniae.
[0046] The RT amplification was performed in 25 plL reaction volumes containing 2x TagMan Universal Master Mix
(Applied Biosystem, Foster City, CA, USA); primers and JOE labeled probes were used at a concentration of 400nM;
FAM labeled probes at a concentration of 200 nM. Six wl of DNA extract were used for each reaction. All reactions were
performed in triplicate. A negative control (no-template) and a positive control were included in every run. DNA was
amplified in an ABI 7500 sequence detection system (Applied Biosystem, Foster City, CA, USA) using, for all the primers
couples, the same cycling parameters as follows: 50° for 2 min for UNG digestion, 95°C for 10 min followed by 45 cycles
of a two-stage temperature profile of 95°C for 15 sec and 60°C for 1 min.

[0047] Asformoleculardiagnosis of IPD (invasive pneumococcal didease) by realtime PCR, if noincrease in fluorescent
signal was observed after 45 cycles, the sample was assumed to be negative and was reported as non-typeable.

Pneumococcal serotype classification and correlation with the existing conjugate vaccine

[0048] As previously described [23], pneumococcal serotypes were classified as "PCV-7 serotypes" if they were in-
cluded in the conjugate vaccine (4,6B,9V,14,18C,19F or 23F). They were classified as "PCV-7 related serotypes" if they
were from the same serogroups and were assumed or known to be cross-reactive with PCV7 serotypes
(6A,9A,9L,9N,18A,18B,18F,19B,19C,23A,23B); all the other, including 19A, known to be non cross-reactive with 19F,
were classified as "non-vaccine serotypes" [23].

Statistical analysis

[0049] Data were evaluated to determine how many samples were positive by each test, as well as those positive by
two tests and those positive by only one test. Agreement between the two tests was assessed by Cohen’s kappa statistic,
with values of 0.00 to 0.20 indicating poor agreement, 0.21 to 0.40 indicating fair agreement, 0.41 to 0.60 indicating
moderate agreement, 0.61 to 0.80 indicating good agreement, and 0.81 to 1.00 indicating excellent agreement. Marginal
homogeneity of the two tests was assessed by McNemar's test. Results were expressed as mean levels and standard
deviations. All continuous variables were expressed as mean = SD. Fisher exact test and Pearson’s chi-square test
were used when appropriate.

External Quality Control

[0050] An External Quality Control for Real-time PCR and standard PCR is regularly carried out with excellent results
in the Laboratory of Immunology where all the molecular test were performed.

RESULTS

[0051] During the set up of the method subject of the present invention, only 15 primer/probe set, representing the
most frequent Streptococcus Pneumoniae serotypes in western world, were initially included. With such group of prim-
er/probe it was possible to identify and serotype 92% of IPD (invasive pneumococcal disease) cases. A group of 6
additional primer/probe was then added giving a 4% increase in serotype identification. Therefore, it was found that in
apreferred embodiment, the present invention uses a panel of primer/probe including 21 serotypes that allows to achieve,
at present, pneumococcal serotyping in over 94% cases in Italy and likely in most western countries where the distribution
is similar. In details, using the primer/probe sets described in the present invention the highest efficiency and the best
cost/benéefit ratio are obtained. In fact, the optimized combination gives the highest frequency of serotyping results with
the less expense. Moreover, the method of the present invention allows to include primers/probe for additional serotypes,
therefore it can be adapted to possible epidemiological changes and serotype shifts over the years and in different parts
of the world.

[0052] The amplified sequences detected with the primer/probe sets here described can be considered as molecular
markers for invasive pneumococcal infections due to different serotypes. Each amplified sequence is to be considered,
therefore as a specific marker for a unique infection. In conclusion, using the present invention’s method, based on
Realtime PCR in a clinical setting, it is possible to achieve diagnosis and serotyping of invasive pneumococcal infection
in cases for which the diagnosis was not possible with other methods used before. As from examples given in the section
below, 83% pneumonia cases diagnosed and serotyped by Realtime PCR would not have been serotyped using only
cultural methods, similarly 56% meningitis would not have been serotyped (Fig.1).

[0053] Moreover, serotype distribution as evidenced by Realtime PCR appears different from what is previously known.
Since present cultural methods fail to detect most cases of bacteremic pneumococcal pneumonia, the frequency of
serotype 1 detected using such method is significantly lower than that detected by Realtime PCR (Fig.2).
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Molecular diagnosis of Streptococcus pneumoniae
Isolates

[0054] All the pneumococcal isolates (either obtained from ATCC or obtained from the microbiology lab) resulted
positive with both MS-PCR (CpsA gene) and RT PCR (lytA gene).

Biological samples

[0055] Positivity for both CpsA in MS-PCR and lytA in RT-PCR was found in 67/69 (97.1%) samples. The two samples
(blood) negative for CpsA in MS-PCR had a RT-PCR C respectively of 38 and 39. Only the 67 samples positive for
both lytA gene in RT-PCR and CpsA gene in MS-PCR were included in the study.

Serotyping of Streptococcus Pneumoniae isolates

[0056] The eight isolates obtained from ATCC were serotyped by both molecular methods and were consistent with
ATCC serotype.

[0057] All the 38 Streptococcus Pneumoniae isolates serotyped by the two molecular methods showed a complete
concordance with serologic typing (serotype 3:7 isolates; serotypes 1, 4, 5, 6A: 3 isolates/each; serotypes 6B,7F, 8, 9V,
12F, 14: 2 isolates/each; serotypes 15B/C, 18C, 19A, 19F, 22F, 23F, 35B 1 isolate/each). No cross-reaction between
serotypes was found for any primer/probe set.

Serotyping of Streptococcus Pneumoniae from biological samples

[0058] Among the 67 biological samples found positive for Streptococcus pneumoniae, 43/67 (64.2%; 16/25 blood
samples; 4/4 CSF; 4/4 pleural fluid, 19/34 swabs) could be serotyped by MS-PCR, while 61/67 (23/25 whole blood, 4/4
CSF, 4/4 pleural fluid, 30/34 pharyngeal swabs 91.0 %, p=0.001) could be serotyped by RT-PCR (K cohen:0.3; McNe-
mars’s p<0.001). The 21 biological samples that could be serotyped only by RT-PCR (7/25 blood samples, 12/34
pharyngeal swabs) had a C{threshold cycle) >30 (median 34.5; SD 2.4; range 30-38 with no difference between blood
samples and swabs). All CSF and pleural fluid samples could be serotyped with both methods. One sample (pharyngeal
swab) that could be serotyped only by MS-PCR was a serotypes 6C/D, primers of which were not available for RT-PCR.
Five samples (2 blood samples, 3 pharyngeal swabs) could not be serotyped with any method.

[0059] When only samples obtained from otherwise sterile fluids (blood, CSF, pleural fluid) were analysed, MS-PCR
allowed serotyping in 24/33 (72.7%) samples (16 WB, 4 CSF, 4 PF obtained from 25 patients) and RT-PCR in 31/33
(93.9%) samples (23 WB, 4 CSF, 4PF) (p=0.047; 95% CL 0.03-0.98). Serotypes found with the two molecular methods
are shown in Table 3.

Table 3- Comparison between Multiplex sequential PCR (MS-PCR) and Realtime PCR (RT-PCR) in evaluating
serotype distribution in sterile fluids from 25 patients with pneumonia (P) or meningitis (M) .

Disease MS-PCR RT-PCR
1 P 19A 19A
2 P 19A 19A
3 P 1 1
4 S 22 AJF 22 AJF
5 P 1 1
6 M NT NT
7 M NT NT
8 M NT 18
9 M 19A 19A
10 P NT 19F/B
11 P NT 19A
12 M 7 AIF 7 AIF
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(continued)

Disease MS-PCR RT-PCR
13 P NT 1
14 P NT 1
15 P NT 1
16 P NT 19A
17 M 23F 23F
18 M 23F 23F
19 P 6A 6A
20 M 14 14
21 M 6B 6B
22 M 8 8
23 P 1.9A 19A
24 M 10 A/B 10 A/B
25 M 23F 23F

[0060] Multiple colonization by different pneumococcal serotypes was demonstrated in 20/30 (66.7%) pharyngeal
swabs typed by RT-PCR, and in 3/19 (15.8%) swabs typed by MS-PCR (p=0.002; 95%CL=2.02-44.13). Realtime PCR
demonstrated 1 single serotype in 10/30 (33.3%), 2 different serotypes in 13/30 (43.3%), 3 different serotypes in 6/30
(20.0%) and 4 different serotypes in 1/30 (3.3%); MS-PCR demonstrated 2 different serotypes in 3/19 (15.8%), while in
16/19 samples (84.2%) only one serotype was found (Table 4).

Table 4 - Multiple pharyngeal colonization shown by Multiplex-sequential PCR (MS) or Real-time PCR (RT) in 34
pharyngeal swabs

Sample ID Method Scrotypes identified
| serotype Il serotype Il serotype IV serotype

1 MS 22 AJF

RT 22A/F 19A 19F
2 MS NT

RT NT
3 MS 19F

RT 19F 5
4 MS NT

RT 4 5 19F/B
5 MS 6C/D

RT NT
6 MS 5

RT 5 6A/B
7 MS 20

RT 20
8 MS NT

RT NT

16



10

15

20

25

30

35

40

45

50

55

EP 2 491 135 B1

(continued)
Sample ID Method Scrotypes identified
| serotype Il serotype Il serotype IV serotype
9 MS 9V/A
RT 9V/A 5
10 MS 14
RT 14
11 MS 5
RT 5 PV/A 19F/B
12 MS NT
RT 1 19A
13 MS 22A/F
RT 22A/F 19A
14 MS NT
RT 5 19F/B
15 MS 5
RT 5 6A/B
16 MS 5
RT 5 4
17 MS 18
RT 18 19F/B 19A
18 MS NT
RT 1 19F/B
19 MS 1
RT 1
20 MS 3
RT 3 5 19F/B
21 MS NT
RT 1
22 MS NT
RT 19F/B
23 MS NT
RT 5 3
24 MS NT
RT 19F/B
25 MS NT
RT 19F/B
26 MS 20 5
RT 20 5
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(continued)
Sample ID Method Scrotypes identified
| serotype Il serotype Il serotype IV serotype
27 MS NT
RT NT
28 MS 3 5
RT 3 5
29 MS 19F/B
RT 19F/B 18
30 MS NT
RT 1
31 MS 5
RT 5 TAIF 18 19F/B
32 MS 23F 18
RT 23F 18 14
33 MS NT
RT 19F/B
34 MS NT
RT 18
Total serotypes in MS-PCR 22
Mean value p er pharyngeal swab in 1.2 serotypes (1-2)
MS-PCR (range)
Total serotypes in RT-PCR 58
Mean value per pharyngeal swab In 1.9 serotypes (range 1-4)
RT-PCR (range)

[0061] The mean number of serotypes found in each nasopharyngeal swab was 1.2 (range 1-2) for MS-PCR and 1.9
(range 1-4) for RT-PCR (p=0.0006; 95% CL= 025-0.75). Multiple colonization was never found in blood or CSF or pleural
fluid.

[0062] Multiplex sequential PCR allows pneumococcal serotyping in about two/third cases (64.2%) when used directly
on clinical samples (blood, CSF, pleural fluid or nasopharingeal swabs) while Realtime PCR allows pneumococcal
serotyping in over 90% cases using a panel of 15 primer/probe sets, with a good concordance between the two tests.
However infections due to different serotypes could be diagnosed using additional primer/probe sets. This flexibility is
important to make the method suitable all over the world. A starting panel of 30 or more serotypes could be considered,
but it would not be economical; in fact a panel of 15 primer/probe sets cover over 90% serotypes while a panel of 30
primer/probe sets adds little more than an additional 5%. However, while in Italy and in other western countries the 15-
serotype-panel used in the present research is very efficient in pneumococcal serotyping, individuating with low cost the
serotypes in over 90% cases, other serotypes could be more frequent in other parts of the world [29] so requiring different
primer/probe sets. Moreover distribution of pneumococcal serotypes may change over years, both as a consequence
of immune pressure [30] and of secular trend [31-33]. The present techniques allows to include other primer/probe sets
whenever needed without changing laboratory protocols; other primer/probe sets can be easily added or can substitute
one or more of the primers included in the present invention Other primer/probe sets can be included in a formulation
of the test suitable for other countries in the world.

EXAMPLE 2: Rare serotypes

[0063] As described, the method is endowed with high flexibility, and new serotypes can be added to the test when
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particular conditions are verified, for instance the primers and probes below are discovered and made available (new
serotypes are found in a given geographical area where they were absent before); the frequency of some serotypes,
previously considered too low and so irrelevant, becomes important in the epidemiologic context. This happens, for
example, when a serotype frequency is found higher than 2%.

[0064] With the aim to create diagnostic panels for different regions in the world with respect to a particular pneumo-
coccal epidemiology, a further panel was created and tested. Such panel contains the rarest serotypes in western and
industrialized areas, but more frequent in the Southern parts of the world (see Table 2).

[0065] The Serotype geographical distribution of table 2 is as follows:

16F Africa, America Latina, USA Europa
7B /7C (40) America Latina, USA

35F (47F) Africa, America Latina, USA
17F USA America Latina Africa

23B USA America Latina Africa

23A USA America Latina Africa Europa
29 USA

2 USA America Latina Africa

11 USA America Latina Africa Europa
35B Africa, America Latina, USA

21 USA America Latina Africa
24A/24F(48) USA America Latina Africa
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Claims
1. Method for detecting a specific serotype of S. pneumoniae in a sample, comprising the following steps:

a) extracting S. pneumoniae DNA from the sample;

b) incubating the extracted DNA under conditions such as to enable the amplification of at least one serotype
specific target region comprised in the Cps gene cluster locus of S. pneumoniae by real-time PCR using at least
SEQID NO. 4 and SEQ ID NO. 5 as forward and reverse primers and at least SEQ ID NO. 6 as probe sequence
for serotype 3 if present in the sample, and

c) detecting and identifying the amplified product.

2. The method according to claim 1, wherein step b) enables the amplification of at least one further serotype specific
target region comprised in the Cps gene cluster locus of S. pneumoniae selected from the group consisting of:

- SEQ ID No. 98 for serotype 1;

- SEQ ID No. 100 for serotype 4;

- SEQ ID No. 101 for serotype 5;

- SEQ ID No. 102 for serotype 6A/B;

- SEQ ID No. 103 for serotype 7A/F;

- SEQ ID No. 104 for serotype 8;

- SEQ ID No. 105 for serotype 9V/A;

- SEQ ID No. 106 for serotype 10A/B;
- SEQ ID No. 107 for serotype 12A/B/F;
- SEQ ID No. 108 for serotype 14;

- SEQ ID No. 109 for serotype 15;

- SEQ ID No. 110 for serotype 18B/C;
- SEQ ID No. 111 for serotype 19 B/F;
- SEQ ID No. 112 for serotype 19A;

- SEQ ID No. 113 for serotype 20;

- SEQ ID No. 114 for serotype 22F/A;
- SEQ ID No. 115 for serotype 23F;

- SEQ ID No. 116 for serotype 33 A/F;
- SEQ ID No. 117 for serotype 35B ;

- SEQ ID No. 118 for serotype 38 ;

- SEQ ID No. 119 for serotype 16F ;

- SEQ ID No. 120 for serotype 7B/7F ;
- SEQ ID No. 121 for serotype 35F (47F) ;
- SEQ ID No. 122 for serotype 17F ;

- SEQ ID No. 123 for serotype 23B ;

- SEQ ID No. 124 for serotype 23A ;

- SEQ ID No. 125 for serotype 29 ;

- SEQ ID No. 126 for serotype 2 ;

- SEQ ID No. 127 for serotype 11 ;

- SEQ ID No. 128 for serotype 21 ;

or
- SEQ ID No. 129 for serotype 24A/24F ;
3. The method according to claim 1 or 2 wherein the steps of amplification and detection occur by RT-PCR.

4. Kit for amplifying and detecting at least one serotype specific target region comprised in the Cps gene cluster locus
of S. pneumoniae according to claim 1 or 2 comprising:
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- at least one set of primer oligonucleotides and at least one probe oligonucleotide able to specifically amplify
and detect at least one target region indicated in claim 1 or 2 wherein said primer oligonucleotides are at least
SEQ ID NO. 4 and SEQ ID NO. 5 as forward and reverse primers and said probe is at least SEQ ID NO. 6 as
probe sequence for serotype 3, and

- a positive control.

5. Kit according to claim 4 wherein the further set of primer oligonucleotides and the further probe oligonucleotide are
selected from the group of:

- SEQ ID NO. 1 and 2 as forward and reverse primers and SEQ NO. 3 as probe sequence for serotype 1;

- SEQ ID NO. 7 and 8 as forward and reverse primers and SEQ NO. 9 as probe sequence for serotype 4;

- SEQ ID NO. 10 and 11 as forward and reverse primers and SEQ NO. 12 as probe sequence for serotype 5;
-SEQID NO. 13 and 14 as forward and reverse primers and SEQ NO. 15 as probe sequence for serotype 6A/B;
-SEQID NO. 16 and 17 as forward and reverse primers and SEQ NO. 18 as probe sequence for serotype 7F;
- SEQ ID NO. 19 and 20 as forward and reverse primers and SEQ NO. 21 as probe sequence for serotype 8;
-SEQID NO. 22 and 23 as forward and reverse primers and SEQ NO. 24 as probe sequence for serotype 9V/A;
-SEQID NO. 25 and 26 as forward and reverse primers and SEQ NO. 27 as probe sequence for serotype 10AF;
-SEQID NO. 28 and 29 as forward and reverse primers and SEQ NO. 30 as probe sequence for serotype 12ABF;
- SEQ ID NO. 31 and 32 as forward and reverse primers and SEQ NO. 33 as probe sequence for serotype 14;
- SEQ ID NO. 34 and 35 as forward and reverse primers and SEQ NO. 36 as probe sequence for serotype 15;
-SEQID NO. 37 and 38 as forward and reverse primers and SEQ NO. 39 as probe sequence for serotype 18B/C;
- SEQID NO. 40 and 41 as forward and reverse primers and SEQ NO. 42 as probe sequence for serotype 19A;
-SEQIDNO. 43 and 44 as forward and reverse primers and SEQ NO. 45 as probe sequence for serotype 19 B/F;
-SEQID NO. 46 and 47 as forward and reverse primers and SEQ ID NO. 48 as probe sequence for serotype 20;
- SEQ ID NO. 49 and 50 as forward and reverse primers and SEQ ID NO. 51 as probe sequence for serotype
22F/A;

-SEQIDNO. 52 and 53 as forward and reverse primers and SEQ ID NO. 54 as probe sequence for serotype 23F;
- SEQ ID NO. 55 and 56 as forward and reverse primers and SEQ ID NO. 57 as probe sequence for serotype
33 A/F;

-SEQID NO. 58 and 59 as forward and reverse primers and SEQ ID NO. 60 as probe sequence for serotype 35B;
-SEQID NO. 61 and 62 as forward and reverse primers and SEQ ID NO. 63 as probe sequence for serotype 38;
-SEQID NO. 65 and 66 as forward and reverse primers and SEQ ID NO. 67 as probe sequence for serotype 16F;
- SEQ ID NO. 68 and 69 as forward and reverse primers and SEQ ID NO. 70 as probe sequence for serotype
7B/7C;

- SEQ ID NO. 71 and 72 as forward and reverse primers and SEQ ID NO. 73 as probe sequence for serotype
35F (47F);

-SEQIDNO. 74 and 75 as forward and reverse primers and SEQ ID NO. 76 as probe sequence for serotype 17F;
-SEQID NO. 77 and 78 as forward and reverse primers and SEQ ID NO. 79 as probe sequence for serotype 23B;
-SEQID NO. 80 and 81 as forward and reverse primers and SEQ ID NO. 82 as probe sequence for serotype 23A;
- SEQ ID NO. 83 and 84 as forward and reverse primer for serotype 29 and SEQ ID NO. 85 as probe sequence
for serotype 29;

-SEQID NO. 86 and 87 as forward and reverse primers and SEQ ID NO. 88 as probe sequence for serotype 2;
-SEQID NO. 89 and 90 as forward and reverse primers and SEQ ID NO. 91 as probe sequence for serotype 11;
-SEQID NO. 92 and 93 as forward and reverse primers and SEQ ID NO. 94 as probe sequence for serotype 21;
- SEQ ID NO. 95 and 96 as forward and reverse primers and SEQ NO. 97 as probe sequence for serotype
24A/24F.

Kit according to claim 5 wherein the further set of primer oligonucleotides and the further probe oligonucleotide are
selected from the group of:

- SEQ ID NO. 1 and 2 as forward and reverse primers and SEQ ID NO. 3 as probe sequence for serotype 1;
- SEQ ID NO. 7 and 8 as forward and reverse primers and SEQ NO. 9 as probe sequence for serotype 4;

- SEQ ID NO. 10 and 11 as forward and reverse primers and SEQ NO. 12 as probe sequence for serotype 5;
-SEQID NO. 13 and 14 as forward and reverse primers and SEQ NO. 15 as probe sequence for serotype 6A/B;
-SEQID NO. 16 and 17 as forward and reverse primers and SEQ NO. 18 as probe sequence for serotype 7F;
- SEQ ID NO. 19 and 20 as forward and reverse primers and SEQ NO. 21 as probe sequence for serotype 8;
-SEQID NO. 22 and 23 as forward and reverse primers and SEQ NO. 24 as probe sequence for serotype 9V/A;
- SEQ ID NO. 31 and 32 as forward and reverse primers and SEQ NO. 33 as probe sequence for serotype 14;
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- SEQ ID NO. 34 and 35 as forward and reverse primers and SEQ NO. 36 as probe sequence for serotype 15;
-SEQID NO. 37 and 38 as forward and reverse primers and SEQ NO. 39 as probe sequence for serotype 18B/C;
- SEQID NO. 40 and 41 as forward and reverse primers and SEQ NO. 42 as probe sequence for serotype 19A;
-SEQIDNO. 43 and 44 as forward and reverse primers and SEQ NO. 45 as probe sequence for serotype 19 B/F;
-SEQID NO. 49 and 50 as forward and reverse primers and SEQ NO. 51 as probe sequence for serotype 22F/A;
-SEQID NO. 52 and 53 as forward and reverse primers and SEQ NO. 54 as probe sequence for serotype 23F.

7. Thekitaccording to any one of claim 5 or 6 wherein the set of primer oligonucleotides and the probe oligonucleotides
for different serotypes are grouped in one or more reaction environments.

Patentanspriiche

1. Verfahren zum Nachweisen eines spezifischen Serotyps von S. pneumoniae in einer Probe, das die folgenden
Schritte umfasst:

a) Extrahieren von S. pneumoniae DNA aus der Probe;

b) Inkubieren der extrahierten DNA unter Bedingungen, bei denen die Amplifikation von mindestens einer
Serotyp-spezifischen Zielregion ermdglicht wird, die vom Cps-Genclusterlocus von S. pneumoniae umfasst
wird, durch Echtzeit-PCR unter Verwendung von mindestens SEQ ID NO. 4 und SEQ ID NO. 5 als Vorwarts-
und Rickwartsprimer und mindestens SEQ ID NO. 6 als Sondensequenz fiir Serotyp 3, falls in der Probe
vorhanden, und

c) Nachweisen und Identifizieren des amplifizierten Produkts.

2. Verfahren nach Anspruch 1, wobei Schritt b) die Amplifikation von mindestens einer weiteren Serotyp-spezifischen
Zielregion ermoglicht, die von dem Cps-Genclusterlocus von S. pneumoniae umfasst wird, die ausgewahlt wird aus
der Gruppe bestehend aus:

- SEQ ID No. 98 fiir Serotyp 1;

- SEQ ID No. 100 fir Serotyp 4;

- SEQ ID No. 101 fiir Serotyp 5;

- SEQ ID No. 102 fiir Serotyp 6A/B;
- SEQ ID No. 103 fir Serotyp 7A/F;
- SEQ ID No. 104 fiir Serotyp 8;

- SEQ ID No. 105 fiir Serotyp 9V/A;
- SEQ ID No. 106 fiir Serotyp 10A/B;
- SEQ ID No. 107 fiir Serotyp 12A/B/F;
- SEQ ID No. 108 fur Serotyp 14;

- SEQ ID No. 109 fir Serotyp 15;

- SEQ ID No. 110 fur Serotyp 18B/C;
- SEQ ID No. 111 fiir Serotyp 19B/F;
- SEQ ID No. 112 fir Serotyp 19A;

- SEQ ID No. 113 fir Serotyp 20;

- SEQ ID No. 114 fiir Serotyp 22F/A;
- SEQ ID No. 115 fiir Serotyp 23F;

- SEQ ID No. 116 fiir Serotyp 33A/F;
- SEQ ID No. 117 fur Serotyp 35B;

- SEQ ID No. 118 fir Serotyp 38;

- SEQ ID No. 119 fiir Serotyp 16F;

- SEQ ID No. 120 fiir Serotyp 7B/7F;
- SEQ ID No. 121 fir Serotyp 35F(47F);
- SEQ ID No. 122 fiir Serotyp 17F;

- SEQ ID No. 123 fiir Serotyp 23B;

- SEQ ID No. 124 fir Serotyp 23A;

- SEQ ID No. 125 fiir Serotyp 29;

- SEQ ID No. 126 fiir Serotyp 2;

- SEQ ID No. 127 fur Serotyp 11;

- SEQ ID No. 128 fir Serotyp 21;
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oder
- SEQ ID No. 129 fiir Serotyp 24A/24F.

Verfahren nach Anspruch 1 oder 2, wobei die Schritte der Amplifikation und des Nachweises durch RT-PCR statt-
finden.

Kit zum Amplifizieren und Nachweisen mindestens einer Serotyp-spezifischen Zielregion, die von dem Cps-Gen-
clusterlocus von S. pneumoniae nach Anspruch 1 oder 2 umfasst wird, der Folgendes umfasst:

- mindestens einen Satz von Primer-Oligonukleotiden und mindestens ein Sonden-Oligonukleotid, die in der
Lage sind, mindestens eine in Anspruch 1 oder 2 angegebene Zielregion spezifisch zu amplifizieren und nach-
zuweisen, wobei die Primer-Oligonukleotide mindestens SEQ ID NO. 4 und SEQ ID NO. 5 als Vorwarts- und
Ruckwartsprimer sind und die Sonde mindestens SEQ ID NO. 6 als Sondensequenz fir Serotyp 3 ist und

- eine Positivkontrolle.

Kit nach Anspruch 4, wobei der weitere Satz von Primer-Oligonukleotiden und das weitere Sonden-Oligonukleotid
ausgewahlt sind aus der Gruppe von:

-SEQID NO. 1 und 2 als Vorwarts- und Ruckwartsprimer und SEQ ID NO. 3 als Sondensequenz flr Serotyp 1;
-SEQID NO. 7 und 8 als Vorwarts- und Ruckwartsprimer und SEQ ID NO. 9 als Sondensequenz flir Serotyp 4;
-SEQIDNO. 10und 11 als Vorwarts-und Riickwartsprimerund SEQID NO. 12 als Sondensequenzfiir Serotyp 5;
-SEQID NO. 13 und 14 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 15 als Sondensequenz fiir Serotyp
6A/B;

-SEQID NO. 16 und 17 als Vorwérts- und Riickwartsprimer und SEQ ID NO. 18 als Sondensequenz flr Serotyp
7F;

-SEQIDNO. 19und 20 als Vorwarts-und Riickwartsprimerund SEQID NO. 21 als Sondensequenzfiir Serotyp 8;
-SEQ ID NO. 22 und 23 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 24 als Sondensequenz fiir Serotyp
IVIA,;

-SEQ ID NO. 25 und 26 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 27 als Sondensequenz flr Serotyp
10AF;

-SEQ ID NO. 28 und 29 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 30 als Sondensequenz flr Serotyp
12ABF;

-SEQID NO. 31 und 32 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 33 als Sondensequenz flr Serotyp
14;

-SEQ ID NO. 34 und 35 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 36 als Sondensequenz flr Serotyp
15;

-SEQ ID NO. 37 und 38 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 39 als Sondensequenz flr Serotyp
18B/C;

-SEQID NO. 40 und 41 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 42 als Sondensequenz flr Serotyp
19A;

-SEQ ID NO. 43 und 44 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 45 als Sondensequenz flr Serotyp
19B/F;

-SEQ ID NO. 46 und 47 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 48 als Sondensequenz flr Serotyp
20;

-SEQ ID NO. 49 und 50 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 51 als Sondensequenz flr Serotyp
22F/A;

-SEQ ID NO. 52 und 53 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 54 als Sondensequenz flr Serotyp
23F;

-SEQ ID NO. 55 und 56 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 57 als Sondensequenz flr Serotyp
33A/F;

-SEQ ID NO. 58 und 59 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 60 als Sondensequenz flr Serotyp
35B;

-SEQ ID NO. 61 und 62 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 63 als Sondensequenz flr Serotyp
38;

-SEQ ID NO. 65 und 66 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 67 als Sondensequenz flr Serotyp
16F;

-SEQ ID NO. 68 und 69 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 70 als Sondensequenz flr Serotyp
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7B/7C;

-SEQID NO. 71 und 72 als Vorwérts- und Riickwartsprimer und SEQ ID NO. 73 als Sondensequenz flr Serotyp
35F(47F);

-SEQID NO. 74 und 75 als Vorwérts- und Riickwartsprimer und SEQ ID NO. 76 als Sondensequenz flr Serotyp
17F;

-SEQID NO. 77 und 78 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 79 als Sondensequenz flr Serotyp
23B;

-SEQ ID NO. 80 und 81 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 82 als Sondensequenz flr Serotyp
23A;

-SEQ ID NO. 83 und 84 als Vorwarts- und Rickwartsprimer fiir Serotyp 29 und SEQ ID NO. 85 als Sondense-
quenz fir Serotyp 29;

-SEQIDNO. 86 und 87 als Vorwarts-und Riickwartsprimerund SEQID NO. 88 als Sondensequenzfiir Serotyp 2;
-SEQ ID NO. 89 und 90 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 91 als Sondensequenz fiir Serotyp
11;

-SEQ ID NO. 92 und 93 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 94 als Sondensequenz flr Serotyp
21;

-SEQ ID NO. 95 und 96 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 97 als Sondensequenz flr Serotyp
24A/24F.

Kit nach Anspruch 5 wobei der weitere Satz von Primer-Oligonukleotiden und das weitere Sonden-Oligonukleotid
ausgewahlt sind aus der Gruppe von:

-SEQID NO. 1 und 2 als Vorwarts- und Ruckwartsprimer und SEQ ID NO. 3 als Sondensequenz flr Serotyp 1;
-SEQID NO. 7 und 8 als Vorwarts- und Ruckwartsprimer und SEQ ID NO. 9 als Sondensequenz flr Serotyp 4;
-SEQIDNO. 10und 11 als Vorwarts-und Riickwartsprimerund SEQID NO. 12 als Sondensequenzfiir Serotyp 5;
-SEQID NO. 13 und 14 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 15 als Sondensequenz fiir Serotyp
6A/B;

-SEQID NO. 16 und 17 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 18 als Sondensequenz flr Serotyp
7F;

-SEQIDNO. 19und 20 als Vorwarts-und Riickwartsprimerund SEQID NO. 21 als Sondensequenzfiir Serotyp 8;
-SEQ ID NO. 22 und 23 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 24 als Sondensequenz fiir Serotyp
IVIA,;

-SEQ ID NO. 31 und 32 als Vorwarts- und Riickwéartsprimer und SEQ ID NO. 33 als Sondensequenz flr Serotyp
14;

-SEQ ID NO. 34 und 35 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 36 als Sondensequenz flr Serotyp
15;

-SEQ ID NO. 37 und 38 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 39 als Sondensequenz flr Serotyp
18B/C;

-SEQ D NO. 40 und 41 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 42 als Sondensequenz flr Serotyp
19A;

-SEQ ID NO. 43 und 44 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 45 als Sondensequenz flr Serotyp
19B/F;

-SEQ ID NO. 49 und 50 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 51 als Sondensequenz flr Serotyp
22F/A;

-SEQ ID NO. 52 und 53 als Vorwarts- und Riickwartsprimer und SEQ ID NO. 54 als Sondensequenz flr Serotyp
23F.

7. Kitnach einemder Anspriiche 5 oder 6, wobei der Satz von Primer-Oligonukleotiden und die Sonden-Oligonukleotide
fur verschiedene Serotypen in einer oder mehreren Reaktionsumgebungen gruppiert sind.
Revendications

1. Procédé de détection d’'un sérotype spécifique de S. Pneumoniae dans un échantillon, comprenant les étapes
suivantes :

a) extraction de ’ADN de S. Pneumoniae a partir de I'échantillon ;
b) incubation de I'ADN extrait dans des conditions permettant I'amplification d’au moins une région cible spé-
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cifique du sérotype comprise dans le locus du groupe de genes Cps de S. Pneumoniae par PCR en temps réel
en utilisant au moins SEQ ID n° 4 et SEQ ID n° 5 en tant qu’amorces sens et antisens et au moins SEQ ID n°
6 en tant que séquence sonde pour le sérotype 3 s'il est présent dans I'échantillon, et

c) détection et identification du produit amplifié.

2. Procédé selon larevendication 1, dans lequel I'étape b) permet I'amplification d’au moins une ultérieure région cible
spécifique du sérotype comprise dans le locus du groupe de génes Cps de S. Pneumoniae choisie dans le groupe
constitué par :

- SEQ ID n® 98 pour le sérotype 1 ;

- SEQ ID n° 100 pour le sérotype 4 ;

- SEQ ID n° 101 pour le sérotype 5 ;

- SEQ ID n° 102 pour le sérotype 6A/B ;
- SEQ ID n° 103 pour le sérotype 7A/F ;
- SEQ ID n° 104 pour le sérotype 8 ;

- SEQ ID n° 105 pour le sérotype 9V/A ;
- SEQ ID n° 106 pour le sérotype 10A/B ;
- SEQ ID n° 107 pour le sérotype 12A/B/F ;
- SEQ ID n° 108 pour le sérotype 14 ;

- SEQ ID n® 109 pour le sérotype 15 ;

- SEQ ID n° 110 pour le sérotype 18B/C ;
- SEQ ID n° 111 pour le sérotype 19B/F ;
- SEQ ID n°® 112 pour le sérotype 19A ;

- SEQ ID n°® 113 pour le sérotype 20 ;

- SEQ ID n° 114 pour le sérotype 22F/A ;
- SEQ ID n° 115 pour le sérotype 23F ;

- SEQ ID n° 116 pour le sérotype 33A/F ;
- SEQ ID n°® 117 pour le sérotype 35B ;

- SEQ ID n°® 118 pour le sérotype 38 ;

- SEQ ID n° 119 pour le sérotype 16F ;

- SEQ ID n° 120 pour le sérotype 7B/7F ;
- SEQ ID n° 121 pour le sérotype 35F (47F) ;
- SEQ ID n° 122 pour le sérotype 17F ;

- SEQ ID n° 123 pour le sérotype 23B ;

- SEQ ID n° 124 pour le sérotype 23A ;

- SEQ ID n® 125 pour le sérotype 29 ;

- SEQ ID n° 126 pour le sérotype 2 ;

- SEQ ID n® 127 pour le sérotype 11 ;

- SEQ ID n® 128 pour le sérotype 21 ;

ou
- SEQ ID n° 129 pour le sérotype 24A/24F.

3. Procédé selon la revendication 1 ou 2, dans lequel les étapes d’amplification et de détection sont réalisées par RT-
PCR.

4. Kit d’'amplification et de détection d’au moins une région cible spécifique du sérotype comprise dans le locus du
groupe de géne Cps de S. Pneumoniae selon la revendication 1 ou 2 comprenant :

- au moins un groupe d’oligonucléotides amorces et au moins un oligonucléotide sonde capables d’amplifier et
de détecter spécifiquement au moins une région cible indiquée dans la revendication 1 ou 2, dans lequel lesdits
oligonucléotides amorces sont au moins SEQ ID n° 4 et SEQ ID n° 5 en tant qu’amorces sens et antisens et
ladite sonde est au moins SEQ ID n° 6 en tant que séquence sonde pour le sérotype 3, et

- un contréle positif.

5. Kit selon la revendication 4, dans lequel l'ulterieur groupe d’oligonucléotides amorces et 'ulterieur oligonucléotide
sonde sont choisis dans le groupe constitué par :
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- SEQ ID n° 1 et 2 en tant qu’amorces sens et antisens et SEQ ID n° 3 en tant que séquence sonde pour le
sérotype 1;

- SEQ ID n° 7 et 8 en tant qu’amorces sens et antisens et SEQ ID n° 9 en tant que séquence sonde pour le
sérotype 4 ;

- SEQ ID n° 10 et 11 en tant qu’amorces sens et antisens et SEQ ID n° 12 en tant que séquence sonde pour
le sérotype 5 ;

- SEQ ID n° 13 et 14 en tant qu’amorces sens et antisens et SEQ ID n° 15 en tant que séquence sonde pour
le sérotype 6A/B ;

- SEQ ID n° 16 et 17 en tant qu’amorces sens et antisens et SEQ ID n° 18 en tant que séquence sonde pour
le sérotype 7F ;

- SEQ ID n° 19 et 20 en tant qu’amorces sens et antisens et SEQ ID n° 21 en tant que séquence sonde pour
le sérotype 8 ;

- SEQ ID n° 22 et 23 en tant qu’amorces sens et antisens et SEQ ID n° 24 en tant que séquence sonde pour
le sérotype 9V/A ;

- SEQ ID n°® 25 et 26 en tant qu’amorces sens et antisens et SEQ ID n° 27 en tant que séquence sonde pour
le sérotype 10AF ;

- SEQ ID n° 28 et 29 en tant qu’amorces sens et antisens et SEQ ID n° 30 en tant que séquence sonde pour
le sérotype 12ABF ;

- SEQ ID n° 31 et 32 en tant qu’amorces sens et antisens et SEQ ID n° 33 en tant que séquence sonde pour
le sérotype 14 ;

- SEQ ID n° 34 et 35 en tant qu’amorces sens et antisens et SEQ ID n° 36 en tant que séquence sonde pour
le sérotype 15 ;

- SEQ ID n° 37 et 38 en tant qu’amorces sens et antisens et SEQ ID n° 39 en tant que séquence sonde pour
le sérotype 18B/C ;

- SEQ ID n° 40 et 41 en tant qu’amorces sens et antisens et SEQ ID n° 42 en tant que séquence sonde pour
le sérotype 19A ;

- SEQ ID n° 43 et 44 en tant qu'amorces sens et antisens et SEQ ID n° 45 en tant que séquence sonde pour
le sérotype 19B/F ;

- SEQ ID n° 46 et 47 en tant qu’amorces sens et antisens et SEQ ID n° 48 en tant que séquence sonde pour
le sérotype 20 ;

- SEQ ID n° 49 et 50 en tant qu’amorces sens et antisens et SEQ ID n° 51 en tant que séquence sonde pour
le sérotype 22F/A ;

- SEQ ID n° 52 et 53 en tant qu’amorces sens et antisens et SEQ ID n° 54 en tant que séquence sonde pour
le sérotype 23F ;

- SEQ ID n° 55 et 56 en tant qu’amorces sens et antisens et SEQ ID n° 57 en tant que séquence sonde pour
le sérotype 33A/F ;

- SEQ ID n° 58 et 59 en tant qu’amorces sens et antisens et SEQ ID n° 60 en tant que séquence sonde pour
le sérotype 35B ;

- SEQ ID n° 61 et 62 en tant qu’amorces sens et antisens et SEQ ID n° 63 en tant que séquence sonde pour
le sérotype 38 ;

- SEQ ID n° 65 et 66 en tant qu’amorces sens et antisens et SEQ ID n° 67 en tant que séquence sonde pour
le sérotype 16F ;

- SEQ ID n° 68 et 69 en tant qu’amorces sens et antisens et SEQ ID n° 70 en tant que séquence sonde pour
le sérotype 7B/7C ;

- SEQ ID n° 71 et 72 en tant qu’amorces sens et antisens et SEQ ID n° 73 en tant que séquence sonde pour
le sérotype 35F (47F) ;

- SEQ ID n° 74 et 75 en tant qu’amorces sens et antisens et SEQ ID n° 76 en tant que séquence sonde pour
le sérotype 17F ;

- SEQ ID n° 77 et 78 en tant qu’amorces sens et antisens et SEQ ID n° 79 en tant que séquence sonde pour
le sérotype 23B ;

- SEQ ID n° 80 et 81 en tant qu’amorces sens et antisens et SEQ ID n° 82 en tant que séquence sonde pour
le sérotype 23A ;

- SEQ ID n° 83 et 84 en tant qu’amorces sens et antisens pour le sérotype 29 et SEQ ID n° 85 en tant que
séquence sonde pour le sérotype 29 ;

- SEQ ID n° 86 et 87 en tant qu’amorces sens et antisens et SEQ ID n° 88 en tant que séquence sonde pour
le sérotype 2 ;

- SEQ ID n° 89 et 90 en tant qu’amorces sens et antisens et SEQ ID n° 91 en tant que séquence sonde pour
le sérotype 11 ;
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- SEQ ID n° 92 et 93 en tant qu’amorces sens et antisens et SEQ ID n° 94 en tant que séquence sonde pour
le sérotype 21 ;

- SEQ ID n° 95 et 96 en tant qu’amorces sens et antisens et SEQ ID n° 97 en tant que séquence sonde pour
le sérotype 24A/24F.

6. Kit selon la revendication 5, dans lequel I'ulterieur groupe d’oligonucléotides amorces et 'ulterieur oligonucléotide
sonde sont choisis dans le groupe constitué par :

10

15

20

25

30

35

40

45

50

55

- SEQ ID n° 1 et 2 en tant qu’amorces sens et antisens et SEQ ID n° 3 en tant que séquence sonde pour le
sérotype 1;

- SEQ ID n° 7 et 8 en tant qu’amorces sens et antisens et SEQ ID n° 9 en tant que séquence sonde pour le
sérotype 4 ;

- SEQ ID n° 10 et 11 en tant qu’amorces sens et antisens et SEQ ID n° 12 en tant que séquence sonde pour
le sérotype 5 ;

- SEQ ID n° 13 et 14 en tant qu’amorces sens et antisens et SEQ ID n° 15 en tant que séquence sonde pour
le sérotype 6A/B ;

- SEQ ID n° 16 et 17 en tant qu’amorces sens et antisens et SEQ ID n° 18 en tant que séquence sonde pour
le sérotype 7F ;

- SEQ ID n° 19 et 20 en tant qu’amorces sens et antisens et SEQ ID n° 21 en tant que séquence sonde pour
le sérotype 8 ;

- SEQ ID n° 22 et 23 en tant qu’amorces sens et antisens et SEQ ID n° 24 en tant que séquence sonde pour
le sérotype 9V/A ;

- SEQ ID n° 31 et 32 en tant qu’amorces sens et antisens et SEQ ID n° 33 en tant que séquence sonde pour
le sérotype 14 ;

- SEQ ID n° 34 et 35 en tant qu’amorces sens et antisens et SEQ ID n° 36 en tant que séquence sonde pour
le sérotype 15 ;

- SEQ ID n° 37 et 38 en tant qu’amorces sens et antisens et SEQ ID n° 39 en tant que séquence sonde pour
le sérotype 18B/C ;

- SEQ ID n° 40 et 41 en tant qu’amorces sens et antisens et SEQ ID n° 42 en tant que séquence sonde pour
le sérotype 19A ;

- SEQ ID n° 43 et 44 en tant qu’amorces sens et antisens et SEQ ID n° 45 en tant que séquence sonde pour
le sérotype 19B/F ;

- SEQ ID n° 49 et 50 en tant qu’amorces sens et antisens et SEQ ID n° 51 en tant que séquence sonde pour
le sérotype 22F/A ;

- SEQ ID n° 52 et 53 en tant qu’amorces sens et antisens et SEQ ID n° 54 en tant que séquence sonde pour
le sérotype 23F.

Kit selon I'une quelconque des revendications 5 ou 6, dans lequel le groupe d’oligonucléotides amorces et les
oligonucléotides sondes pour différents sérotypes sont regroupés dans un ou plusieurs milieux réactionnels.
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SEQ ID. No. 64

cgaccgtogo
agyaaaagto
satcttagtt
atttaaaatt
LLocttataac
cactattaaqg
ttycatotyt
catcaacctt
atatagtcaa
taataccttt
agytgagray
tcagotaagc
aaatcogttt
tgatgagatt
caatcttttco
gottaagatt
aaagcaagaqg
tgtttaaaat
cactcagttt
catgggattt
taagatgtto
totygggagac
atagtaadgoo
gtagogaada
attgagattyg
atcccaagac
cttacgaata
ctLCttcaatt
cttgacgata
ctttoctaagg
tttttgazag
atccagotta
gLt tgggte ©
toctaatgagt
aaataggotc
ttatacccaa
tocataataa
tcaaaaaadt
atttgttaga
tottaactga
ttocgtocaato
tactttttoct
tttgagogoa

ttootagtty
aaatotogtor
ccatggyaty
faaatocartar
caafytttar
gagaaagaany
LLLgCctLEta
tagtggaaat
ttyaaacaay
tooagqtoot
ggaggaagag
togagaaady
tLtgaagttr
attggtogot
tLtatcttty
gtococtoaata
ctgatagagt
ctotttatt
acgactatoo
togatgaaac
tacaatgtoga
tgtttoagoec
ctaaacatat
aaftoattho
ttaaaatctt
ataatctoadg
acagttgaag
aacttttgadg
gaagtttoan
agaattotag
tocatatttot
goyataattt
ttgatatoga
totttggtog
cataatatot
actootogoa
taacogatygy
cootogtoat
cotyoaacca
cottttaat
taaacagqty
qoytcttgtt

tagtogatyy
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toc taactt
toattaaasa
CtLtotghbgt
aaaaacaany
aaactttoat
atgaacataa
gqotgottgog
ccaactacat
aacaagacaa
tLttogatato
gtasaagott
acaaatttog
tocaaagttto
toocagtthog
aggaaggttt
agtcocgaaaa
tgatagtggt
gttcaatgoa
tgttgaatga
tgatttatoa
aac gatooa
tgagcctaga
ccatagtaat
Jaatgatans
gogcaatgas
Jaagacaada
ttgagatoga
caatctthbtg
Ccoaccatocat
taggocataco
tcattagact
CtLLotgyt
gragtttbgt
cttttocatta
ataagggatt
taaaagttct
tgtggttaat
cototottog
aagaaattot
agogaccata
ctagytyott
catagtagyt
tagttggaty

grtocaatoaa
caccotagot
gyaattacta
qaggactota
totogaaart
agaagogtyt
gocaatoagy
LrCaactatct
aagagoctoa
afoocoatgtt
aggotottty
ot ulod ot o ot o o 4
Jaaaaccaaa
cogttagaata
taaagacagt
atttc totog
gtttocaagto
tacgaaaagt
gtttococagta
tttgaacacy
acacqatttt
aatttgaaag
gattttoacd
CLOgtgttota
gotoatohbht
aaaatcatot
aagotogatog
gttgatgata
ttttgaacad
agtocgtttoa
tocacaatcoa
atccatattg
gatasaatgt
taggtoatat
tacccactac
gacttaccca
gttgytaaga
taagtoattyg
ctgatatctt
ttotogataa
taaactatta
gtggttocttt
acagooaaaq

Fig. 3/1
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gagcaagact
caagaagtot
Caaatatito
taaaagcaga
caattaactt
cottagtgoa
ttcagataca
attagactat
tasaaggtat
ttoctocaatad
toaac tgtag
tLtgatgtto
gucattycgc
gtgtagttga
ctgaaaaata
LLcocttacto
ttccocgaataa
aggac gataa
gogocttgata
cacacgacto
agcat togod
cgaaactgtt
cgacatogga
cooctocaadgaa
coctttgtaa
ttaaagtgaa
goaatatcag
cgagygattt
tgatagoact
agataaggga
ggycaagaty
atgatatcta
aattgtococa
gygac Lttt
aaatattata
ttctatggaa
gaaacttotg
gJagocgattaa
cttccagata
aaataagtat
aaattottaa
tttogagtyt
tcagaagota

toacag taga
ttaaaaaca
thgcagaaas
aatcotthot
tacaaattoo
gogoctgactt
aaaacttact
tacactgata
tgoaac ttyg
gartgtacto
tgygttgaag
agagogatga
ttgataaqtt
agyycgttga
goatgaacct
tggaaatgaa
ctoaaaagot
asatgrtttat
goottgtatt
atagoacgyc
agtoaaacad
tagccaagto
caactoctato
cagtoatgar
aagcatacte
aatcattoad
tcatagaaat
qotgattott
toaatogacd
tottagacyd
gagootoata
gJaatcttgat
tatgaatott
ttotacaata
gagooaaagt
tottgoatta
agsaccaagot
ctoaccatto
ctttgoohbot
Cgaatootyt
Jaaataagyc
agoocoatago
tttocagtoaa

&0
1z0
130
240
300
3a0
420
430
540
600
aal
TZ0
T80
&40
200
Qa0

1ozo
10a0
1140
1z00
1za0
13z0
1380
1440
1500
15a0
1az0
1ad0
1740
1300
15a0
1320
1930
2040
2100
2lal
2220
2280
2340
2400
2460
25z0
2580



ataagogtot
ot oh o ot ol ol ol o
ataaatggta
ctocacaataa
coacattgty
gttagasatc
Lo o o ot ot i ot o
gtagacatta
atgagtagac
togoctgacta
atcotbgott
gragyggctac
ttctctatceo
aatcgtttaa
gatagtaaga
aatgaasata
gtcaaccaga
goocattgtoco
togaagataa
totaagaatc
toggtygtogce
ctottgacca
agagataaat
aatctotaty
atgattgact
gyyaagttoc
gtacgtgaac
groattgtagy
attcttocaady
ttagtyaata
U ACAGYLC
gaaatagaty
agataasaty
aagagagyas
CLotacctot
ctttottoad
cgcagagata
cottaatgat
toatacggga
acgttatgat
ctatactcag
attcatgaaa
tgacatgoac
taagaaatat
aatggatcaa
ttgcaactat
acttottocag
actoggattt
ttycagycay
LLggaggaad
attasagtaa
cotgaagagy
agtattactc
tottogocaa
agtgttatag
gaaaatgcac
gagagagaga
gaagaatatt

JUat tytoay
tttacthtggt
ttacgtyaga
gagagaactt
tactatatta
gatttgacty
gogygaagre
cogtaaaaas
gttttasaas
tLtatttattc
ttagatatct
tottgattat
ttgtoagoto
atgogactto
togaaaatgt
ttcaaaaact
gttocgtctta
taaatagtgt
agaagattta
agtotttoas
gatcagatgt
CRAcgooacy
taacccatgco
gagtggatat
tattgggagy
atttocoagt
gotactocact
caattattoa
gattgcagga
ctoagttyga
gyatgyatct
atagtagttt
atagacatcco
agoaagyote
caccgtogoa
gttcggogasas
tactatactc
agtogrtraty
ttgagoaata
gotttagaga
ataaatagte
aagagagoto
aatttagaca
Jyaycyaaas
ttaatttagg
toagagottt
ttgc ttttgo
atgragrtas
gagoatactt
tratttotga
cagtaccagt
caagocgtat
grgtttotga
atattaaacy
tLcttocttct
tgcagatgac
tgcocgacatt
ACaAataACCLE
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taagatagtt
gytttagote
Lttygaaaac
ttttacgaaa
tattgaaact
tootyattya
tactaagata
gtgatataat
atcacgttoa
gttaatttgt
taacctagty
ctatasaaas
agtytogote
taattactoa
tacyoaacty
actagotyat
cttggoagct
ctttyaaaat
taccaaggga
tatctatott
Ccaatatcota
tgatgoctat
ggycatttat
caattactat
gytagatytt
agyyaatyte
aaccgatgga
gaagtraact
ttoctottocaa
aagrtggagod
LCoCLECTTAat
aactytagtt
attocgoacat
tottygoaga
agyycatytt
ttycasaaga
tggatgotot
cottgattga
ttttgatytt
ataacgaaas
atcatgtttc
gotatttttt
gtagacctoc
aayc yaaaga
agaaaataty
atgyasaaga
ctacagtact
cogtaatoay
gyttaaagac
tttyasacta
tgatacccgt
cgotaactot
tgtgacaaca
caatacacta
tgaacttttg
acttttggga
agaaatagca
grytacasat

tttaagtota
tootg Lttt
gtgtgatyct
atctattgas
agaatagtac
tttgtoctat
cttaaagaty
tgtatgatot
cagaaagtga
tLottactygt
graac tyogt
gotgaasagt
tttgoagtac
gaatattcas
acgagtytya
atcaagtoaa
tacaagagtt
atcatcgagt
ttcactaaaa
agrgyasatty
atgactgtca
grtaccaatog
gyagttgatt
gtgogattga
cataatgate
catctagact
gaccgtgacc
Lotac agagoy
acaaatatac
aattataaad
goaatyooad
asagocagota
cogtocttbgat
atcotacady
tgaaactocy
agtagcagat
agaaaagota
grotagoaty
gygaatoacy
acgtyttogt
asaacctaad
gyaacgtgat
atatatgoaa
actttttgta
aaggaacaas
aagttggtca
LLtgttatca
gyagagaagc
tatcgtyassa
gatttygtyc
attogtototy
ttaagagaagy
Crggaggagy
attoggttote
gacac togty
gttgtaccas
CAaaaaaaaac
atacagttga

Fig. 3/2
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tctotatcaa
tottttagot
totgttatac
tatgocataa
acatctgatt
tocttatttca
cagatagtga
tcaaggtata
agcgaagtgt
tcttaatctt
tagtootact
ttactatttt
agcagtttgt
toagtgtoge
Ccaycaccgac
gtcagaatac
tgattgcagy
cagagtatce
aagtagaggc
acacctatgy
atcgagatac
cagatagtyy
cgtoccattoa
acttoactte
aagagtttte
ctyagcaage
gtygtogcaa
ttttgaasaa
cgattgagac
tasattotoa
acagtaacct
tacaggatgt
gtagatgaty
caggygItaa
gaagagaaga
gatttagtca
gadaaaaasamg
catacttoot
ccagtaatty
gaactgatty
CLCLo Ryt
ttagttoat
cagyoataty
gataatcooa
acactttgga
Lottattagt
aacctgagtt
ctggtttaac
ttgtootate
casaagyttt
tttocagttad
tagotgotoa
caagaccgge
Cogocaggygt
tgaaacgtce
acttgggtaa
tggagttcat
goggagataa

ctttto Lty
ttaaccagoo
tacctyttoy
gaagattata
ctaaaacatt
tLCtactata
asataaaqyt
gytgttaato
taatatcgth
taagtacaat
agttyootty
totgttgot
tygactgacc
tgttttagos
Lygyac tyat
cgatttgacy
ggagac taag
agactacgca
tootaagacy
tootattagt
Caagaaaatc
amataatcoas
caccttagas
tttothgaas
agctotacat
tttagytttt
CCAAcaaaa
cratagtagt
tatgatagat
agatttaasas
ctatgtgaty
gatggagoot
gtoccocaagto
Jaaccattyt
tagcagaaas
trtgottato
aaattcotac
atogtoagat
ctcatattya
atatgyogty
A838ATATAS
tagttgoaay
atatcattgc
Jaaaaattat
aatcgatgta
gycaattata
tactagtacy
caatcaagac
goagyatyte
gyctaataas
tgatcgagtt
asaaattatc
gatatcaccd
gattyyaact
ggaagatatc
gttgaaatag
taagaaggoa
actaaaagta

2640
2700
2780
2820
2880
2940
3000
3060
3lz0
3180
Jz40
3300
3360
3420
3480
3540
3600
Jea0
3720
3780
35840
3900
3960
4020
4080
41 40
4z00
4260
4320
4350
4440
4500
4560
45 20
4580
4740
4500
4560
4920
4950
A040
5100
Alan
5220
5z80
5340
5400
5460
5520
5580
5640
5700
5760
5520
5880
5940
000
6060



atttoogtta
atgtocattto
gttatgtocagy
guyacagoty
caatogggat
atgattgaaa
attgttatt
acagogtgagd
gaactgttcc
tacggtogta
ggasacaatt
gragoggtta
tgttaataac
tagttyagta
tgaagtoctat
taaaagatat
tagtottgac
gaatasaata
taagaagoct
ttocaasatga
agctgatacc
grygasatyd
aaaaaggtat
cagagtttaa
gtgacttaga
atattacccy
tattactaga
aayaasattgt
tagtototat
ttocaagggay
tagataaaat
cgtgoaaata
tattttttaa
ttagyaaaaa
ctoaagattt
atagatatta
gatgttagty
gyagasaaty
aatagtgtgy
attcagaaac
gatgtacaat
gotatgotaa
accotgaagy
atcaggttct
taatagttygt
taggtaagcc
gtttasaggy
acgotaatta
aatctaatat
googtocttta
ctytyaatgt
tacaaggtat
agaaagcaga
cacaaattta
gyttacctocy
aagcaggaat
coattycyyy
agtttgaatt

Cctbotgttas
cgogtgcagy
gattttttaa
atttatctca
ctytatcacc
cattgogtaa
atgoggcaat
cgaataaacy
toggagttgt
aatagootgrt
acttatagaa
attatatctttc
taatcatgac
tyyy tatgaa
tcaatttgay
togtotattt
atataccgty
tataaataac
Jotgttatta
atataataty
tgggtocagga
aattcaagga
agatacttat
tattattogc
aaaaaaagga
ttococoatgoa
agacgotagt
tasagataga
attggaagtt
aatgtatata
aasaggagct
tttgottgat
aatttggaasa
agattagagt
ctyatgatgt
aatctggagt
ttocaggtygy
tttggattgy
ttycagcagy
grttatcaay
ctataaaaat
agoatttgga
atatcataaa
atttggtcaa
togtattooy
gratctgaca
agsattatta
ttgcatatac
cgttgottca
taayttgaasa
acgagocaay
ttbgttoggat
dyaa thogga
tgagtattty
tycggtaatt
toccagagtty
atctattata
ctCcaaaaaasa
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toCgggggaa
ctataaaact
atctogtgaa
cggtttatgt
aaaccotaca
atattttgat
tatcactcaa
tgatgtoccaa
tttaaataaa
aagttotata
gattactatt
aggaagatta
gatgatatct
gtgctagtgt
tatgaagata
cttagttata
aaaccaaaty
gtaacaggtt
Ctytttagaa
aaaatgttaa
gtgaacatty
gasacaatcy
ctgyotgoty
tttatagaac
atcgtttatt
attatcoate
tcaggacgty
gagacaggct
LLtttaggto
gagoaatatt
ttagatgaat
attattaaaa
gaatgtaact
Aaac Jocoggy
atttttgagt
aaaatytyyt
attgaaagca
agctaacago
aagtgttgta
gyagatgaaa
gaaatatatt
gagattgtac
gogaacttta
aataaaaata
totataatty
gaaataatyy
gotocoatata
gtgacadgaaa
aatyttaata
aaatttaato
gyccatagat
tattatttag
gtagcgaata
gataaagtty
gaagctatga
ctggogocac
gattttatta
tttotttoga

Jyaasaaacasa
cttttottog
agaattacagy
gatacaaata
goottgttac
tatatcatty
aagtgtgaty
A8Adc faaac
ttggatatot
tytgtataga
tttaasatga
ttttgatgaa
attgttttog
catgtootta
ttactattga
taagattatt
tatatgotagy
taggtagtgt
CLLotCotag
asactottgy
agaagtatoc
tLtttaatcto
cooaaattat
cgacagagagy
atttoggaca
coagtgtgta
tLttaattac
atatatttca
tagaaaatga
tttotogtoa
aggattataa
gtgtytogaa
gtogaacagy
guagtattga
aataattgta
Ccotgyagtac
asaaaattta
attgtottga
acaaaggata
ttatyaaagt
taaaaccgaa
tatgtagtoy
ttaataaatt
agattattga
gatcasaaac
REEY S (el i
tatacgcocaa
aatatttaca
ttacctotgt
ctoaaaaaat
ttgtattogga
caggtyatgy
gaatccattt
atttatatat
googtgotty
attgtotatt
grtatggataa
grtgtattaaa

Fig. 3/3
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ctacttoogt
atgyogatat
gyctaacaga
ttgasaattt
aaagtaaaaa
ttgatacaco
cgtoocatott
aacaattaga
cggttgataa
attttaaadqr
tagttgtaaa
tttacaaaag
aaaagaagtt
tggagataag
tagaagagga
gagaaaatat
coctagotgoa
cttaacaaty
gasatcaaat
cttgattttg
tgtgoaacay
tattygtagy
taagagtoga
taattatgaa
acaaaaagat
tggtyaagga
gacagataat
agyyygasat
AAAAC Jaaaa
aattattata
aaaatattgt
acaaggatct
aatctaatge
aagttagaaa
tgatagottyg
ttatatatoa
agacggocoo
agyyagryay
ttocagotga
atttatagog
agottatttt
ttatgagaag
tatcocotata
aggaatgatt
tgoagactac
ggattottac
aactaaatca
agatagatat
agagaataga
ttoaataaty
agcaatyaag
tgatcaaagt
tttaggggaa
acaaccaagt
coottgtata
tactcocatoo
qyaaaagaty
tagacgcaga

asatatagca
tocgaaattca
AtCtLtatct
atttgtagtt
ttttaatgat
acctattgga
gataacagoa
acasacagyy
gtatggagtt
gtCcacaattt
gyataatgga
asasaaatta
atagagtcac
atagagttga
atasaccctt
agaccggaty
acaattttag
qUttot oty
tOtgLt Lot
gytgactota
tatccaaaty
atattaaaay
tatcoccaaaa
cttaaaattt
gtgataccte
atgagcaaty
cocaggttgca
gttyaggaac
gagatgggac
gatgocttatt
tygtttacts
tacttttocat
taaattaatc
aggagcaaaa
tocgtaaatac
tcatgactat
agttatgatt
tattggtgay
tactatcattt
actyaattta
atttatgage
gtggaatcat
gaagytotac
gatagocgact
goattgaaga
tygtatcata
attytaaaaa
coctaatatta
toctttgaaga
acaacagoat
agattagaaa
ttocttaaaaa
ttgactacat
ttacaagaay
gyytctaata
tocttcacaag
gtgataaaac
agtgactatt

ala0
6180
6Z40
6300
6360
G420
6450
6540
Gee00
aee0
6720
a7a0
a&40
a200
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
T6zZ0
7680
7740
7800
7860
T9z0
7980
g040
§100
glal
G220
G280
G340
G400
G460
G520
3580
g6 a0
g700
g7e0
G520
G850
G940
a00o0
Q00
9120
9180
9240
9300
2360
94:20
94850
2540



ttgctoasat
atcogtttog
aatacgoatt
atcaaatgat
aattrtatgc
ttttatgyoa
CELoctttact
tygttataca
tctaccttot
ttctattattt
aggaadtodt
agtattttot
gagtactaaa
CLLCTCtate
tatattattt
gycactacto
atcratasat
togtaattta
ttttaatgac
ggacaccttt
atatgtgaat
fagatttott
gatacctatt
taaatatgot
accattggat
actatagtygy
ctttagattc
actgttataa
gotttaacga
agyggattay
ttttatattt
totaatgagt
ataatagytt
grtttgtoca
agtataaaga
ttgttgttac
gaatttttac
attagtatta
ctattaatta
tataatgtag
gactcattta
goaataaato
totLttgdag
ataacattag
atttatatat
ataaatataa
goatcagoaa
tyattataat
grtattatgat
aaatctggtt
tttgaatgat
gattcaggat
gottattaat
gocaggagta
ctttcataat
acacttagtt
aacagaadat
acttoaagoy

tagaadadgaa
atatattaaa
acygtttaaat
ataaaaaata
agtyaaaata
atgataattg
arttattcta
aaagatttoga
aaagccatty
ctcaataata
tttagaaata
ttggtttatt
aaatggagac
grtacagygy
tactttcaca
attcogttat
acaaataata
cagattotoa
aragtaadgaa
LLtccaaacy
Jgaggatact
tatataaacqd
tLrattratc
arattygggaa
Jaaatgqgrd
LLtgaagttg
cctaatogtt
aatttaacat
gtaaattttt
gLyt tgaaaa
taggtyqagt
atcagaataa
taataatagt
grctatctat
ygaataagat
tatttocattt
gtatcatttt
gagaattttt
catttaatta
gratatacad
aagagatttt
caataaaagt
aatttgcgat
tcat Lttt
ctcagggtaa
gtttaaacty
tctocttatac
agttgttaaa
atgagaqygaa
aggaaattat
tactatgata
tatccagaaa
gagattttta
cgctactcca
gLyt togaag
tatgcatcgt
aaggtadqaca
tatgcttatt
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ttaaataatt
tatgotataa
tattagttaa
aaataatact
atgatygttac
tgaaatttaa
LELLcttacco
ttttoatgoa
tgttaagoga
tyaatacqgtt
aagggoaast
ttatgattot
tactaaatty
gaagagatta
gaataaaacy
ctgcagtttt
tLtggtttoa
tattacataa
Lttt ttataa
tacattoaac
ttgyaattyt
ctoaaadasa
ctactogtyo
cattggttat
gtgagtagtt
gagtagtaca
ttyttoatat
acogadaasa
gttaatctta
aaaagyagat
gyt Chagot
ACCLCYELLEE
tttagotgat
tatgagaaca
tgtattagya
agtttcotata
atttttatac
cactatatat
tagtattgat
tytcgoagtt
atttggtgat
atcatttota
tacgotoott
aggaaycotta
acagagtgta
gtacttaatt
tytatgtgyt
Jaatgrtotat
aaacaattct
toygaattadga
ttgcacttaa
gaaactggat
agagttatca
ttacaaatcco
cttgtogtoa
cotcatodot
atcoctattto
caaagattta

CtOatggtht
aaactgacta
agyaaaaaagy
totagtagyt
gattooatta
tattCtttcat
gotactotat
atgyc tygct
aaggaaaata
tatcacaaca
ATATLCAgyT
cattcataca
taatactaac
tatgtttact
LtLtcatctt
tasatatact
LLLgc tagat
tatgggoaat
tacgyggtat
cagatatgyt
satgattttt
tatatacood
tgattthgot
Lttt ttate
tatttaaaaa
atgoagotho
totatttcaa
taagtgagac
ttaacacttt
tatgootaty
cagyycttact
ttaacTtLta
grtoccgatag
aatcttacta
gtaagogtay
gagatgytat
tattacaata
aagtttggat
atcataatyt
acgttttota
Logyc taaasa
LLtatgattt
tatggttooa
togatgattt
gotataaaaa
cotaactace
Lttt titta
tagtggatga
aattacagga
aggaacgaty
agattatcga
atttatcaagy
tootocagatt
agatytatat
ttogtatgag
atatggtgga
actatatgot
caatattoot
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agattaaaat
catagococaat
taaatgaagt
gtagtttttt
tLttoaatya
cootatgtgt
agaatggagt
CLyCaactt
aacctaaata
gtagcaatta
goCcaatattg
tatcagotat
acagc gatag
Ltattcatcoo
gtaatgttag
ttattaagty
gUtgagtttg
tatttogaay
tCctaatoaas
tttactotbg
atgotaacag
atgotgatat
aacatattat
aatagaatoy
[S[speups u (s puto e
tasagaattt
tatactataa
tatctaagaa
tatococtoaat
taatgaactt
Ccgacctttaa
ttoaaggatt
attatggtoy
tgattgoagt
tatattoogt
ttttggtata
tgttoococagt
ttctttotat
tgaagCcaaat
atatgLtttt
gaacttttga
tattaattat
gttatataaa
tctttaaaat
LtLtatctgt
aaattacagy
ttatagatta
aaatataaaa
gragc tygtt
acaatcattg
ttgcttoaac
gytgatattyg
ttottaate
atagaaagta
atatatgat
AATAAAAAAA
Jogac taaaa
togacaggot

gogatg gaga
caaatttohg
ttagtc taca
cagygacttt
LLECLLCaag
ggtatagtag
atataaacta
tottgttaac
acaataacta
tatatctatt
tataa byt
ttatacagtt
ttatctgtot
ttgatgtgat
ttoogo ttye
gcaag Lt
tatcagotadg
gtogttottt
cttgyttrtat
toggagagyy
gotttttgat
atctgtatat
ctocattact
tottgatate
actttttgat
ttataaatta
tLttaaattt
atattggoet
tataattaat
agtagaaatt
aadaatoat
attogtttgga
gytaataata
aatagaaaat
tatyoctagta
tgotattaat
ttttgaacat
gattottact
gtotagtagt
gatggttoca
Jaasaataga
togatttott
gCcatttoot
tttacaacca
gtoggc bttty
agotgc gata
tottagaaat
ataacaagang
ttattggate
gtttggacaa
ttaataagot
cagataaaat
tagoctgccocoa
atatcgrttoy
grtogtotgga
tooocgtttoo
aaacaaatoda
tacgot bttt

2600

9660

avzZo

ava0

Q540

9900

2980
loozn
10030
10140
10z0o0
10Za0
10320
10380
10440
10500
10560
106E0
10a&0
10740
l0a0o0
10&a0
10920
10950
11040
11100
111a0
11220
11280
11340
11400
11460
11520
11550
11la40
11700
11760
118zZ0
11550
11940
1=000
1=060
12120
12130
lzz240
12300
12360
12420
12450
12540
1200
lza60
12720
127480
lz540
1=900
12960
130zZ0



tacagtttat
gogaagtoyt
tatagatgat
gyyatctyat
Cgaasattty
goCcgyasasat
tootogttact
ttoctttacga
acgagagtgt
ttygattatc
Ltooctgagaa
aaaaatatct
atgagaatgco
ttttogatac
caattataat
ttottacaga
ataacctata
agtotgotga
cattgtatat
cocotoogogt
ctoaagogat
cttotthbbgg
attotgacygt
attatattgc
aaccagataa
cagataattt
ttactattat
tagttaatga
ATHAfacttt
aaatcAaattt
aaaasctago
cgctogoact
atagttgoat
gottattgaa
gtatgactta
cttggaagty
tgaaatcaat
agoctotocag
tttacacagt
gaattogott
ttytoaacty
ttttttgaty
aaagyocatty
atagtgtagt
agtotgasaa
tggttoctta
grottocgaa
agtaggacga
gragogotty
acgcacacga
tttagoatto
aayCcgaayct
acgogacatco
ctaccoctocaa
tttocottty
tgtttasagt
COygCcaatat
atacgagoga

gytCcotycty
toocgatattg
atcgttgagy
aatttaccgt
ttagatttty
tatgatttty
tatgcagata
gaaggrttga
tttyagaaay
tattgcaatc
agttgagtta
cocoJaaaaa
gattttata
atcttoagto
aattaaaagt
caatattatg
toogagtoga
aatttttgta
gyattttaca
ttocotatttt
tattgatgga
ttatgoyggt
tococacaagaa
agatcgtatt
agasaaaagag
tagacaatct
tatttacgaa
ttttgaaata
agaagatgty
gtatatttot
toggaggatag
tagtgaagta
atattoccocttc
gagaagacty
totgatgato
tttgttaady
aagtatctoa
ttactatota
tatttaasac
atttcattto
tagtgggtty
ttocagagcga
cgCcttgataa
tgaaggycyt
ataggatgaa
ttotggasat
taactcaaaa
taaaaatgtt
atagccttgt
ctocatagoac
Joyyagtgaasa
gtttagocaa
Jyacaactot
gaacagtgat
taaaagoata
gagaatcatt
cagtcataga
ttbggtgatt
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gycygcocaga
agatttataa
gyatagtaay
tagccocata
tggatgrtot
atagtcataa
caagtgattt
Jasagroogc
gaaaaaatta
ttactggoto
atcaataaasa
gaattogaatc
gttattgogy
gagyctgtca
actyttocty
tttagtooty
attattatag
8888 tyCLLC
gaagctgaay
aacgagttag
gtttgtttagy
tactgtottc
atgataacay
ttagatotty
attgttgtay
totattocaay
CCaactotty
tttaagaaat
agygygtaaay
agtccotaat
cgacaactca
aatatacttc
qaagtgaggt
aagaagaaas
taagttgtag
agacgaactc
ttgtcattte
atttagoatt
atccttagga
atgc taaaty
aagtcagcta
tgasaaatcoy
gtttgatgay
tgacaatctt
cotycttaagy
gassaaagcaa
gottgtttaa
tatcactcag
attcatggga
ggctaagaty
cagtctgyga
gtocatagtaa
atcgtagoga
gatattgaga
ctocatcccaa
gagc ttacga
aatcttttca
cttocttgacy

tatggootat
tcatggtaat
ggtcatgcasa
tagaagtgtac
tocaacaggadg
aaaattagtt
agagagagart
agagtggtat
tgaaaatago
aacatcatca
agaagtoooo
togtagotac
ctococaactaa
Ltgaagoagt
ttggatatac
agtttttacy
gtacagataa
agyaaggtgc
cagtaaaact
atacttattc
atcocgagaat
ctaaagatac
ctatagtaca
ctggatotta
gaatttatcy
gtattatgaa
aaagtggtac
ctagtcaagt
tttatactag
aatctatatc
tctaaaacas
Lttty toagt
gotgataaty
acaacatatt
attacgacga
acttgtotad
ttaactatga
Jaaaaactaa
attgatittt
taatatgaad
agotogagaa
ttrbttgaad
attattgoto
ttotttatct
attgtococtoa
gagctgatad
aatctottta
tttacgacta
LLttogatga
ttgtacaaty
gactgtttoa
gyyctaaaca
agaaagtgat
ttgttaaaat
gacataatct
atagoagttyg
attaactttt
atagaagttt
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tttggattta
tgtaaacgag
tocagoctocga
aatattggga
ctaatcaagy
cotatgoaac
tttggtttta
aaagactact
agtagcaggt
agttgttgoc
tatcocaagac
attgaatgoa
ttatgatcog
tatgaaatat
aaagtcagta
gyagtcaaaa
agatgataaa
agtyaaagaa
ttttgctaat
tgagatgaaa
aggttcotcac
caagocaactt
aagtaatcgy
tgtaggoaat
tttaacaaty
gogtttgaaa
tactttotat
gattgttgca
fqoatattttt
atttgaatga
taaagatatt
agagattgac
groagtaattt
ctatctattc
ctgaatgagy
ttocgtattot
ggaagttaga
gaaatggtga
aattgtatgc
taagtgaatt
agyacaaatt
ttttocaaagt
gottocoagtt
CLgaggaagy
ataagtocga
agttgatagt
ttgyttoaat
tootgttgaa
aactgattta
tgasagogat
gooctgagoot
tatccatagt
ttocgaatgat
cttgogoaat
caggaagaca
aagttgagat
gagcaatctt
cagogaccat

cagataaatt
attttactta
agasac tagt
atagtaaacc
cagyaf Lttt
cagyogatyt
Jaccaaaaac
ataatgtata
acaggataty
gtagatatca
gattatatag
gagoaagcat
aaa5858aLL
aatcotgaty
cggagyasat
gogttataty
gatttogtas
aatattgaas
acctatotty
ggactagata
tacaataatc
cttgocaaatt
acaagaasag
gattteotata
aaaagtaatt
grasasguty
gytagtoaag
satcgtttty
aagagagatt
tagaatagtt
toctatattct
ttaataggat
ttasasatgt
taaatygtya
gaagtaaacy
gttaatgaat
gatttctaat
aattatgcooct
aaacasagta
tttagyotot
togtocthte
ttogasaacc
tggogttaga
ttttaaagac
aaaatttote
gytytttcasa
goatac gaas
tgagtttocoa
tgatttgaac
ccaacacgat
agasatttga
aatgatttty
agottytgtt
gaagctoatc
agasasatca
gyasagctgc
LLggTt gat
catttttoas

13080
13140
13200
13280
13320
13380
13440
13500
13560
13620
13630
13740
13500
13860
13920
13530
14040
14100
14160
14220
14230
14340
14400
14460
14520
14530
14640
14700
147 a0
14520
14580
14540
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15730
15540
15500
15560
1e0Z0
la0s0
15140
1ez00
lezZan
la3z0
le380
16440
1a500



cagtgatagc
tcaagataaq
tcagggcaad
ttgatgatat
tgtaattgte
tatgggactt
tacaaatatt
caattaatag
ttotagcagyg
ttatgocggt
EEERAET LY
ttocaagacyg
gtttggcaat
atatctacca
grycgactyt
atacagacat
cagtgacagy
caagyococtog
atttgtotgt
gtttactaga
caaacttaga
tagcococaacc
catagatgac
caggoatgtt
atttcococaaaa
aattgcaaaa
Ccttygyataa
tacgogagyy
totttgttoo
gotatotggt
acgotyatcc
cagacasaca
aaggaasgasa
gttctaactt
ataagttgac
agttagttgt
atgotatcgt
catttattoca
atattocgott
atttygocagyg
caagctoctoc
gttottttgy
atatcgaaaa
tttacggtga
Lttygacaat
agaagascaa
cotatgatca
agctoogtga
caacaatcaa
aagcoaatta
ttttattgot
aggggoaaat
atacgtggoa
Ltttgaagag
agcagaggat
CcgCcaaaagoa
tgacggtaag
agaatatgga

acttgaatog
gaattttaga
atggagccto
ctagaatctt
coatatgaat
Lttt totaca
atagagccat
taattgacto
et (e g adu fu pujn
ttatgataaa
Lattttgatt
atctgagttt
Logggoaagag
tygtootoggt
LLttggoctac
gaatgocratt
actgtattto
Lyt gaacty
tgagottaty
ggcttocacag
agaaattyct
acttaagaaa
agataatttt
gagtttogat
gJyaaaaaqtyg
caatgtatoo
gracatctot
tgaaaccttt
tocgaggogta
caatgattac
aaqoc ottty
tocatcoocota
tatgactogaa
Lgtccattat
ttatgotyga
tygtgacatt
tocattatgoa
tactaacttc
cocaccatgta
toatggrtogaa
gractcocatca
agtcaagyca
attcatccca
aggtaagaac
cttgacaaaa
taaggaagtt
tytgactgac
Coag Loggod
gtggtataca
Lyctaagact
atattggogaa
gyccaattag
gragatgrod
gtgaaaccga
gyaaggaaaag
toctgaaaaqo
afaccagttg
cgcactaaqo
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acgotttota
agytotttga
ataatcoago
gatgtttoggy
ctttotasty
ataaaatagy
ataaaacaty
taaaataaca
acacgtttat
cogatgattt
atttcocacto
goatcaaac
tttatttotyg
ctgagoacaa
caaqtyaagy
tococatagaady
tatgataacy
gaaattacayg
gyacgtyyct
tacatcgaaa
taccgtatoy
aatgaatacy
ttoggtaaga
atccocogtto
cttocactty
ttotcacygta
gragcagaty
gUgaatacct
gotaatggot
tgggctotty
attgaatggy
cttaaggacy
tacaaaaata
grtttacgaga
aaccgogoga
gotgatgogg
goggaaagoo
attggaatct
togacagaty
gyaccagyty
accaaggoccy
acgatttooa
cgtcagatta
grtogtgact
guyCaaatoy
ttyggaactta
cgtgcaggac
tyggaaaccty
gataaccaay
caggagatta
gagttacata
gaacggaact
ctagatyga
ctttagtota
agttggactt
atggtgcaac
gacaagagty
gratggggya

aggagaattc
aagtoatatt
ttagogataa
totttgatat
agttg oty
ctoccataata
ggatgattgt
aagaaaggta
atcctttgac
actaccoact
Ccacaggattt
tttocttatge
acgatagogt
tygcttoaaaa
atccagagog
aaaaacogga
atgttgtcga
atytaaacaa
ttgottogot
cagtgoaacy
gotatatcad
gacagtatct
cgottgogye
atggagataa
gatttocaga
aaaatgtcct
gagygaaagt
atcagacagt
tocaagtttt
aactcaaacc
aaaatctyyga
tgaagcottt
ttatcgtgac
actttocaga
atattgagga
agttygtaga
acaatgataa
atactotttt
aagtttatoy
agasatttac
Ccatcagactt
actgttoaaa
ctaacatcoct
ggattcatac
gtgaaaccta
tocottaagga
atgaccttog
aatttaccaa
aatgytogaa
ttacagtata
ttagaaaggt
togotattta
cattaccaat
coattgtgoa
cgocatoaat
totagtttat
gyaagrtgat
agjagttagtt

tagtaggoat
tottocaatt
Lttottbgtyg
cgagtagttt
togottttoa
toctatagtygy
tttottttta
cooctactaty
togogotgcy
ttoaacatty
acatcgattt
agagCcaacca
tgocttgatt
agcagcoaay
trLtg oty
gratcotogo
aattgocaay
gycttaccta
gaatactgga
gatgCaaaat
togagaagat
gotocgttty
acgoaaggtt
togtggotyy
gLotttottt
togaggocte
totgygttot
aattgatgca
atcagataca
caagtatgcc
agaagcagac
gasaaaagaa
aggtygagct
tgttoacgty
aattttagyc
caagttggtt
LLogotoaat
agaagctgct
ggatctooct
tgctyaaaca
gattgtcaaa
taactacggt
aagtggaatt
caatgaccat
cttgattgygy
aatgggacas
ctatgogatt
Cctttgaagct
agcagaaaaa
aaaagycagya
ctagagatga
ttggatgaac
gaagaaatyy
gootacaccy
gtoatggyga
atttoctacyy
gaccgaccag
gagaagoaty
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accagtogtt
acttoocgoac
ggtatccata
tgtgataaaa
ttatagatct
atttacccac
gagoagtaca
aaaggtatta
tCcasaacaac
atgttggoty
Ccaagagottc
agtacagaty
ttaggocgaca
aaagagaaay
frtgag Lt
tococaactatg
agtattaaac
gatcgrggtyg
actcatgaaa
gttocaggtag
gtattggoct
attygagaag
gaagctattc
tttasagaaa
gradgaaggaa
Cacgoagagc
Cgyyttgatc
agcaagggaa
gtgtcatata
tttytgaact
gtatctgaag
gatttggaat
ggotttatog
acagtocotag
aatcygtgtty
gotocaagoay
gatccatoge
cgtaagtaty
ttacgagaag
a@aatacaacc
gooctyggtyc
cocttatcaac
aagyccaaaac
tottocaggag
gotyatggty
gotacggaty
gatgccagoa
ggyctoaagy
gaagctgtty
aatcgotgot
ttttaattac
gtaatgaaga
ttyagaaagr
Cctyttgatyc
caagaaatygt
actaggtott
atccacagac
tgtoctaattt

lesen
leazo
leadn
1a740
lagoo
lagan
16920
le9gn
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17520
17aa0
17940
15000
15060
131z0
15130
15240
15300
15360
la4z0o
15430
15540
1ga00
lgaan
15720
15730
15540
15900
15960
l1a0z0
19030
13140
19zZ00
19260
19320
12330
139440
192500
19560
19620
13650
19740
19500
19560
13920
19930



ctatattate
graaaatott
gacttoqact
tygttattat
tgasattrtty
caaagotoaa
tgttattooa
agtagaatoa
atgtacaatt
tattarcoot
agaagattyy
caagyoaagt
acaacctott
gacctactat
coatgatcad
tgtgoattgt
cgatagoagt
agaagottat
gaagttttth
agcttattgt
acgactacadg
coggogtoan
gratgaagaa
agctgaatgco
tttagocctaa
ctaaagoaad
Ct.t.ECElEI.an
asagttgtac
totagtotyy
tycaaagaty
ctyasaagag
ctacttogooo
toagottoaa
aaccotoaact
gatgytttyc
totgtatocoa
acttotogaad

cgtactgoct
gogaaaacto
cotacottog
catttgtcaa
aaafatacad
cgtcogotaa
acttggoaad
ttttotagto
atcttgttgt
cacaccatoo
gotaggatog
caatactatt
cttocatgogy
tggacttttt
Cotogoagto
gatatogttoo
coaaggttta
cgtCcaactyg
gaaycgoccoo
gatcagttat
aaac gtoaag
tocagttttag
acctttaaga
goocattasat
gotcagttta
agotattata
aggaaactct
aagaasagtg
agattrttoa
ttatttgaas
totataatgg
tLyc qogoyt
foac taasgg
atttgacaac
tagasaatga
aggatggatt
gtgaagaata
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goytatttod
ataagacttt
ctgaattoat
atgatgogac
atgtocgaagt
actcaacgat
atgcattgoa
taataaaaga
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catagotttg
gtacccaatt
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ctagyagatt
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aaaagagtoo
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gtaaggatgo
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Serotypes Streptococcus pneumoniae

Serotype 1

start len seq
LEFT PRIMER 9309 22 cgtgcggtaattgaagctatga
RIGHT PRIMER 9391 18 tgtggccccagceaactct

PRODUCT SIZE: 83, Probe cgtgcttgcccttgtatagggt

Target sequence SEQ ID No. 98
cgtgcggtaattgaagctatgagcegtgettgeccttgtatagggtctaatahAagcaggaattccagagttgetggggee
aca

Serotype 3

start len seq
LEFT PRIMER 5372 23 ggtcagcagaaagtatgcattgg
RIGHT PRIMER 5445 22 tcgtttatccagggtctgatga
PRODUCT SIZE: 74, Probe tattggatgtggtttatcgtgaaga

Target region SEQ ID No. 99
ggtcagcagaaagtatgcattggttattggatgtggtttatcgtgaagaccatcatcagaccctggataaacgagctgct
tttaacctt

Serotype 4

start len seq
LEFT PRIMER 10565 23 tgggatgacatttctacgcacta
RIGHT PRIMER 10650 20 ccgtcgctgatgctttatca
PRODUCT SIZE: 86, Probe tcctattggatggttagttggtga

Target region SEQ ID No. 100
tgggatgacatttctacgcactatcctatcaatttttectattggatggttagttggtgatttttttgataaagcatecag
cgacgg

Fig. 4/1
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Serotype 5

start len seq
LEFT PRIMER 28 28 ttacgggagtatcttatgtctttaatgg
RIGHT PRIMER 114 26 cagcattccagtagcctaaaactaga
PRODUCT SIZE: 87, Probe ttgtctcagcaactctatttggctgtggg

Target region SEQ ID No. 101
ttacgggagtatcttatgtctttaatggtttgtctcagcaactctatttggetgtgggaattectagttttaggetactgg
aatgctg

Serotype 6A/B

start len seq
LEFT PRIMER 8794 26 aagtttgcactagagtatgggaaggt
RIGHT PRIMER 8870 27 acattatgtccRtgtcttcgatacaag
PRODUCT SIZE: 77, Probe tgttctgccctgagcaactgg

Target region SEQ ID No. 102
aagtttgcactagagtatgggaaggtgttgttetgecctgagcaactggtettgtatecgaagacatggacataatgt

Serotype 7A/F

start len seq
LEFT PRIMER 8643 19 gatggcatgtggcaaacca
RIGHT PRIMER 8712 23 tttgccctecttaatcatttcac
PRODUCT SIZE: 70, Probe ttggctatcggcatggtggt

Target region SEQ ID No. 103
gatggcatgtggcaaaccagtagttggctatcggcatggtggtgtctgtgaaatgattaaggagggcaaa

Fig. 4/2
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Serotype 8
start len seq
LEFT PRIMER 8638 25 ccactcatcagtttcccatatgttt
RIGHT PRIMER 8720 24 tcaataattgaagaagcgaacgtt
PRODUCT SIZE: 82, Probe tgatggcagatgggttgggacgag

Target region SEQ ID No. 104
ccactcatcagtttececcatatgtttcaagggttctgatggcagatgggttgggacgagtaacgttegettettcaattat
tga

Serotype 9 V/IA

start len seq
LEFT PRIMER 9184 21 tggaatgggcaaagggtagta
RIGHT PRIMER 9252 21 tcggttccccaagattticte

PRODUCT SIZE: 69, Probe ttaatcatgctaacggctcatcga

Target region SEQ ID No. 105
tggaatgggcaaagggtagtaagttaatcatgctaacggctcatcgacgagaaaatcttggggaaccga

Serotype 10 A/B

start len seq
LEFT PRIMER 27 34 cctctectatcaactattactcattatactacct
RIGHT PRIMER 124 30 aataaccataagtccctagatcattcaaaa
PRODUCT SIZE: 98, Probe tcattacaactccctatgtgacacgggtctttt

Target region SEQ ID No. 106
cctctectatcaactattactcattatactacctatcattacaactcecectatgtgacacgggtecttttetttgaatgate
tagggacttatggttatt

Fig. 4/3
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Serotype 12 A/B/F

start len seq
LEFT PRIMER 10617 23 gattattcgcttgcctcttcatg
RIGHT PRIMER 10688 24 atagccgaaataagctttccagaa
PRODUCT SIZE: 72, Probe atttgtaagcggacgtgcgatt

Target region SEQ ID No. 107
gattattcgcttgectecttcatggatttgtaagecggacgtgecgattttttetggaaagettatttecggetat

Serotype 14

start len seq
LEFT PRIMER 8787 26 cgactgaaatgtcactaggagaagat
RIGHT PRIMER 8876 29 aatacagtccatcaattactgcaatactc
PRODUCT SIZE: 90, Probe tgtcattcgtttgccaatacttgatggtctc

Target region SEQ ID No. 108
cgactgaaatgtcactaggagaagatatgtcattcgtttgccaatacttgatggtectcaaggagtattgcagtaattgat
ggactgtatt

Serotype 15

start len seq
LEFT PRIMER 12194 27 ttgaatcaggtagattgatttctgcta
RIGHT PRIMER 12286 30 ctctaggaatcaaatactgagtcctaatga

PRODUCT SIZE: 93, Probe: ctccggettttgtcecttetetgt

Target region SEQ ID No. 109
ttgaatcaggtagattgatttctgectatgtcteecggettttgtettetetgtattaggaaatatcattaggactcagtat
ttgattcctagag

Fig. 4/4
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Serotype 18 B/C

start len seq
LEFT PRIMER 9759 23 cctgttgttattcacgcecttacg
RIGHT PRIMER 9833 25 ttgcacttctcgaatagccttactc
PRODUCT SIZE: 75, Probe : aaccgttggcccttgtggtgga

Target region SEQ ID No. 110
cctgttgttattcacgecttacgtaaccgttggeccttgtggtggattcggagtaaggectattecgagaagtgecaa

Serotype 19B / F

start len seq
LEFT PRIMER 14609 22 ggtcatgcgagatacgacagaa
RIGHT PRIMER 14683 22 tcctcatcagtcccaaccaatt
PRODUCT SIZE: 75, Probe acctgaaggagtagctgctggaacgttg

Target region SEQ ID No. 111
ggtcatgcgagatacgacagaaagacctgaaggagtagctgctggaacgttgaaattggttgggactgatgagga

Serotype 19 A

start len seq
LEFT PRIMER 8746 21 ttcgacgacgtatcagcttca
RIGHT PRIMER 8823 24 tcattgagagccttaacctcttca
PRODUCT SIZE: 77, Probe acccaaaacggttgacgcattatact

Target region SEQ ID No. 112
ttcgacgacgtatcagcttcaccaaaacccaaaacggttgacgcattatacttatgaagaggttaaggctctcaatga

Fig. 4/5
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Serotype 20

start len seq
LEFT PRIMER 10132 28 aaagatactggctgaggagctatctatt
RIGHT PRIMER 10223 32 agtcaaaagtactcaaccattctgatatattc
PRODUCT SIZE: 92, Probe aggataaggtctactttgtgggagttc

Target region SEQ ID No. 113
aaagatactggctgaggagctatctattcaggataaggtctactttgtgggagttcagtcgaatatate
agaatggttgagtacttttgact

Serotype 22 F/ A

start len seq
LEFT PRIMER 8650 24 tctctgaaatggttgttgaaggaa
RIGHT PRIMER 8724 22 tcgcatccgatagttcttgtga
PRODUCT SIZE: 75, Probe caatggcttactggcaatcccaggaca

Target region SEQ ID No. 114
tctctgaaatggttgttgaaggaaccaatggcttactggcaatcccaggacaatcacaagaactatcggatgega

Serotype 23 F

start len seq
LEFT PRIMER 9889 22 tgctatttgcgatcctgttcat
RIGHT PRIMER 9993 22 agagcctccgttgtticgtaaa
PRODUCT SIZE: 105, Probe tttctccggcatcaaacgttaag

Target region SEQ ID No. 115 tgctatttgcga

tecctgttecattattacagtgatcgtcaaaacaatgatcttaatattttttetecggeate
aaacgttaaggtttacgaaacaacggaggctct

Fig. 4/6
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Serotype 33 A/F

start len seq
LEFT PRIMER 8178 8203 26 Cga gag aga ata tga ggg aat tgt ta
RIGHT PRIMER 8240 8260 21 tct caa tce ccg cat tta ctg

PRODUCT SIZE 83, Probe aggaaaactgtggtcacggtteg

Target region SEQ ID No. 116
cgagagagaatatgagggaattgttagagttataagtaaggaaaactgtggtcacggttcggcagtaaatgcggggattyg
aga

Serotype 35B

start len seq
LEFT PRIMER 7845-7864 20 ATG GGA TTC TTG GGC AGA AA
RIGHT PRIMER 7896-7917 22 GCA TCC GTA CTTCGT TCTCCT T

PRODUCT SIZE: 72, Probe JOE-CTT GGG TTG GAA ACG CCT TGA-TAM

Target region SEQ ID No. 117
atgggattcttgggcagaaaattgecttgggttggaaacgecttgaatgcgcaaggagaacgaagtacggatge

Serotype 38

start len seq
LEFT PRIMER 12190 26 gtcttacgtagaacctctctggatga
RIGHT PRIMER 12267 21 tggtcctacaagcgacatgtg

PRODUCT SIZE: 78, Probe ttgccacagatttggaatattttggtcgg

Target region SEQ ID No. 118
gtcttacgtagaacctctectggatgaattgeccacagatttggaatattttggteggtcacatgtegettgtaggacca

Fig. 4/7
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Serotype 16F

start len seq
LEFT PRIMER 10827-10844 18 CAG GCG AAA AGC GAG CAT
RIGHT PRIMER 10872-10892 21 TGG GTT CCC CTC ATC TAC GTT

PRODUCT SIZE: 71, Probe FAM-TGC TTT GGT AGC TTG TAT GAG TGC-TAM

Target region SEQ ID No. 119
caggcgaaaagcgagcatatgctttggtagecttgtatgagtgecccaacgtagatgaggggaacceca

Serotype 7B /7C (40)

start len seq
LEFT PRIMER 7591-7615 25 GTC CTC ATT ACA AAT GTG GAA CAA A
RIGHT PRIMER 7647-7668 22 TCT TGG GTC TTG GTC AAAACCT

PRODUCT SIZE: 77, Probe FAM-AAT TTT ACG ACA AGT TGC TTC GGG-TAM

Target region SEQ ID No. 120
gtcctcattacaaatgtggaacaaaataaattttacgacaagttgettegggaaacaggttttgaccaagacccaaga

Serotype 35F (47F)

start len seq
LEFT PRIMER 9630-9652 23 ATT CAA GTC GCG AAA AAA GTG TT
RIGHT PRIMER 9682-9700 19 TGA TTG CCG GAA CCG TAG A

PRODUCT SIZE: 70, Probe FAM-AGA AAA GGG CTG ACT GGA CTT GGG-TAM

Target region SEQ ID No. 121
attcaagtcgcgaaaaaagtgttagagaaaagggctgactggacttgggaaatctacggtteccggcaatca

Serotype 17F

start len seq
LEFT PRIMER 9843-9867 25 CTT AGC GTA CGT TCT TCG TAT GCT A
RIGHT PRIMER 9901-9920 20 CCC GTA CTC GGA AGC AAA AC

PRODUCT SIZE: 77, Probe FAM-TCT AAG AGA GCT ACT GAA ACA CTT TGT GC-TAM

Target region SEQ ID No. 122
cttagcgtacgttcttecgtatgctagttctaagagagectactgaaacactttgtgectagttttgettececgagtacggg

Fig. 4/8
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Serotype 23B

start len seq
LEFT PRIMER 13656-13679 24 TTG AAG AAA TTG CTC CAG AAA CAT
RIGHT PRIMER 13709-13773 25 CCA AAA GAC TAG CCT CAA CCA CTA A

PRODUCT SIZE: 77, Probe FAM-TAG AGC TAT TTA TCT TTC GTG GTT TT-TAM

Target region SEQ ID No. 123
ttgaagaaattgctccagaaacatatagagctatttatctttegtggtttttgttagtggttgaggetagtettttgg

Serotype 23A

start len seq
LEFT PRIMER 8259-8280 22 GGG AAT TGG CACTCTTCT GAA T
RIGHT PRIMER 8308-8328 21 GAT CGG CAA ATG TTG AAA CCA

PRODUCT SIZE: 69, Probe JOE-TTG GCG GTA AAC AAT TAA GGC GT-TAM

Target region SEQ ID No. 124
gggaattggcactcttctgaattaattggcggtaaacaattaaggegtatggtttcaacatttgecgate

Serotype 29

start len seq
LEFT PRIMER 7915-7936 22 TTC GAG TTG TGC CGT TTT TAC A
RIGHT PRIMER 7973-7995 23 GGC GTA CCC ACC TCT AAA ATT TT

PRODUCT SIZE: 80, Probe JOE-AGG AGT ACG CAG AGA AAA GAC TAG GAT TCA A-TAM

Target region SEQ ID No. 125
ttcgagttgtgccgtttttacaaaggagtacgcagagaaaagactaggattcaaaggaaaaattttagaggtgggtacge

Cc

Serotype 2

start len seq
LEFT PRIMER 7528-7550 23 CTT TTG CCT ATT TTC ACG GTC AT
RIGHT PRIMER 7579-7600 22 CTA GTG GAT GCC AAT GCT TCA A

PRODUCT SIZE: 72, Probe JOE-AAG TGG GAG GGA CCA ATC CAT CCT TG-TAM

Target region SEQ ID No. 126
cttttgcctattttcacggtcatgaagtgggagggaccaatccatccttgecttgaagcattggecateccactag

Fig. 4/9
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Serotype 11

start len seq
LEFT PRIMER 13525-13548 24 AGC TAT CCT TTA GGC ATT CCG TTA
RIGHT PRIMER 13579-13601 23 TCC CGT TGG CTT AGA TAT GTG TT

PRODUCT SIZE: 76, Probe JOE-TTG AAA CAC TAG ATG AAC TGG CAA ACC T-TAM

Target region SEQ ID No. 127

agctatcctttaggcattcecgttacttgaaacactagatgaactggcaaacctaaacacatatctaagccaacggga

Serotype 21

start len seq
LEFT PRIMER 12355-12377 23 GGT TTA AAT ATC GCT CCG GGT AT
RIGHT PRIMER 12419-12441 23 CAA AAA AAG GGC TTG TAG ACG AA

PRODUCT SIZE: 86, Probe JOE-TGTGAATTGGACACGTTATGGAGC-TAM

Target region SEQ ID No. 128
ggtttaaatatcgcteccgggtataattgaagaaagaggtgtgaattggacacgttatggagecggttegtectacaageect
ttttttg

Serotype 24A/24F(48)

start len seq
LEFT PRIMER 10195-10219 25 TCC TTT GGA CGA AAA TTA TAT TGG A
RIGHT PRIMER 10247-10272 26 GTA GCT CTT TTT GAA CTG GCA TAA GA

PRODUCT SIZE: 77, Probe FAM-CTGTTGATCATCTTAGCGTACGGTC-TAM

Target region SEQ ID No. 129
tcectttggacgaaaattatattggaactgttgatcatcttagegtacggtecttettatgeccaattcaaaaagagetac

Fig. 4/10
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